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Introduction 
TIME2LEARN is a Thematic network within the scope of the last IST call in FP5. The overall 
goal of the network is to bring together a large community of European Research, Higher 
Education Institutions, and industry experts in the field of professional eTraining and identify 
the major trends for the next 7 years. 
The TIME2LEARN roadmap is an important step towards an initiative to identify, develop and 
deliver advances in eLearning that will enable European citizens to become more competitive 
by reducing the time needed for their training without compromising the effectiveness and 
quality of training. 
This document presents the Roadmap for European Professional eTraining as it was developed 
within the project. The roadmap defines the priority areas for future research to respond to 
needs of emerging European Professional eTraining. It is based on the results from the Gap-
Analysis performed on the current state of the art in R&D1 versus the desired futures reflecting 
the future market needs2. The complete set of TIME2LEARN Roadmapping documents 
includes: 
q Status Report on research ‘state-of-the-art’ and the European situation as compared to 
North America (TIME2LEARN deliverable D1) 
q Overview of the current and emerging European Professional Training Market 
(TIME2LEARN deliverable D2.1) 
q Needs assessment for future professional training in Europe (TIME2LEARN deliverable 
D2.2) 
q Scenario Planning and Gap Analysis (TIME2LEARN report) 
q Success criteria for the effective management of research programmes and projects 
(TIME2LEARN deliverable D4.2) 
q European Roadmap for Professional eTraining (TIME2LEARN deliverable D3.3), and  
q Recommendation Report of FP6 modus operandi (TIME2LEARN deliverable D4.4) 
This document comprises of 7 main chapters: 
Chapter 1: ‘TIME2LEARN Roadmapping’ outlines the process of roadmapping as applied in the 
project. 
Chapter 2: ‘State of the Art in Technology Enhanced Learning Research’ summarises the 
current status of technology enhanced training related areas 
Chapter 3: ‘Future Market Needs of Professional Training in Europe’ introduces the issues and 
trends related to European markets for education and training. It concludes with a set of 
recommendations that aim at defining the future market needs in technology enhanced 
training. 
                                                 
1  TIME2LEARN deliverable D1 “Status Report on research ‘state-of-the-art’ and the European 
situation as compared to North America” The deliverable presents the findings of the survey 
conducted by the TIME2LEARN partners recording and assessing the current state-of-the-art 
in the field of eLearning, both on National and European level. 
2  As described in TIME2LEARN deliverable D2.2 ‘Needs assessment for future professional 
training in Europe’. 
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Chapter 4: ‘Desired Futures’ describes the Scenario Planning process for defining the desired 
futures and preparing the ground for the subsequent gap-analysis for TIME2LEARN 
Roadmapping. 
Chapter 5: ‘Gap Analysis’ includes the results of the gap-analysis of the scenarios vs. current 
state. 
Chapter 6: ‘R&D Priorities’ presents the recommendations for priority areas of research that will 
contribute to the overall development of technology enhanced training in Europe. 
Chapter 7: ‘Towards a Sustainable European Market for Training’ presents some 
recommendations for policy development. 
The Grand Challenge of TIME2LEARN 
Globalisation has brought with it a pressing need for companies to be more competitive while 
maintaining a high quality of service and performance. This is being hindered in Europe by a 
growing skills gap, as the time to performance of our human capital is long and costly. There is 
an urgent need to improve and consolidate the European professional learning efforts and thus 
enhance availability, effectiveness, accuracy and flexibility of current training systems in order 
to enable true training on-demand services for companies and their employees. The competitive 
challenge is to reduce the time needed to train Europeans for the jobs of tomorrow and to 
improve their current knowledge base and expertise and, most importantly, to make this 
practice of professional development a continuous one. 
TIME2LEARN project addresses this need by laying out a roadmap for ICT-enabled European 
professional and vocational training, which will demonstrate how to reduce the ‘time to 
performance’ of workers and professionals, in order to enable them to be more effective, 
adaptable and employable. Time to performance by means of training represents here the 
period of time that elapses from the initial creation of the knowledge to the ability to apply that 
knowledge in a particular situation by a particular learner. It encompasses the entire learning 
and training value-chain from content creation to production and delivery of the ICT-enhanced 
training service and learner support (see Figure 1). 
We shall seek to shorten the time needed to: 
§ identify knowledge gaps 
§ identify existing learning/training offers or potential providers for the needed educational 
scenario 
§ produce/adapt the needed learning processes 
§ deliver the needed training 
§ assess the needed training. 
Identify
Knowledge
gaps
identify existing 
training offers
or potential
providers for
the training
produce/adapt
the needed
Learning
processes
Deliver
the needed
training
Assess
the training
HOW CAN SHORTEN THE TIME TO PERFORMANCE?
  
Figure 1:Learning and training value-chain 
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1 TIME2LEARN Roadmapping 
Roadmapping is intended to serve as a tool for collaborative strategic planning and as such it 
enables us to derive concrete actions needed when reaching for the desired futures. Like any 
documented strategy the roadmap as an end-result should be continuously tested and 
improved. The success of an industry roadmap is measured against how effectively it has been 
communicated to and recognized by the relevant stakeholder groups. The value of roadmapping 
lies largely behind its capabilities to enhance consensus building.The Integrated Roadmapping 
method (Figure 2) adopted in TIME2LEARN (October 2002) was originally developed by the 
Integrated Manufacturing Technology Initiative (IMTI), a non-profit corporation chartered in 2000 
(USA). 
The TIME2LEARN Integrated Roadmapping model consists of six levels in a top-down 
pyramidal structure3, which begins from the identified grand challenges (introduced in the 
previous chapter) that are worked into sets of critical capabilities (nuggets), to concrete goals 
and requirements and finally produce a viable modus operandi for the R&D EU eTraining 
(WP4). 
 
Figure 2: Roadmapping model rationale 
 
The “Nuggets” depicted in figure 2 re defined as broad groupings of Critical Capabilities 
necessary to accomplish the grand challenge. The “Future Scenarios” are defined as the 
desired future states. The “Requirements” are the specific R&D actions to achieve the “Goals”. 
The layer at the base of the Roadmap pyramid is the ‘Modus Operandi’ framework. 
The TIME2LEARN roadmapping scope covers four core sectors: 
1. Enabling Infrastructure 
2. Enabling Technologies 
3. Methodological approaches (eLearning Applications: Authoring, delivery, management, 
etc.) 
                                                 
3  The pyramid model in figure 2 adopted by T2L project draws upon past experience from  the 
roadmapping process for the Manufacturing Success in the 21st Century, as recommended 
by Finnish Roadmapping expert, Mika Naumanen. 
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4. Business Models and Process (content providers, technology providers, service 
providers, learner communities) 
The fourth sector (Business Models and Process) results in a set of eTraining Market 
Requirements4 that form the basis for the Future Scenarios described in this document. 
For each of the first three sectors a roadmap is developed that includes 5 main topics 
analyzing the functional models (organization process), the current state assessment and 
future vision (where we are today and where we want to go), the desired capabilities, 
requirements & tasks (desired future state and capabilities needed), the Nugget Roadmaps 
(the most critical capabilities identified) and Milestone Plans (suggested timeframe for R&D). 
The first two sectors include the enabling technology areas (infrastructures and technologies) 
needed in the third sector (Methodological Approaches), and the fourth sector includes 
organizational and business process related issues of eLearning (WP2). Three Special Interest 
Groups (SIGs) were formed in the project in order to effectively address the areas covered by 
the first three sectors. The technology areas covered by each SIG are defined as follows: 
q SIG 1: Methodological Approaches: This SIG focuses on end-user-specific (an end 
user can be a content provider, a learner, etc) processes that allow the implementation 
of a business model. In most cases the technological solution is transparent to the 
user and several alternatives may be used, e.g., Collaborative Knowledge building, 
ASP based e-training, etc. 
q SIG 2: Enabling Technologies: This SIG focuses on eLearning-specific tools and 
components that are used for application development, i.e. LMS tools, Authoring 
Tools, Delivery platforms. 
q SIG 3: Infrastructure: This SIG focuses on the technology infrastructure used to 
build, interconnect and manage technology-based services, i.e. databases, data 
networks, web services, user authorization technologies, intelligent agents. 
Each special interest group was responsible for producing a report focusing on its assigned 
sector. The outputs from the three SIGs and the Status Report5 form the State of the Art 
Today, which was used to determine to what extent current R&D matches the desired future 
states and identify major gaps in terms of methodological approach, enabling technologies and 
enabling infrastructure (see figure 3). 
As a first step in the roadmapping process, identification of the critical capabilities necessary 
for the fulfilment of the desired grand challenge was carried out by the T2L consortium experts 
and resulted in a list of more than 80 critical capabilities. The Critical Capabilities were 
categorised with respect to the defined roadmapping core sectors (see ANNEX 1 and the table 
below). 
The identified critical capabilities are presented in groups (Nuggets) defined by the respective 
SIGs. More specifically, SIG 1 includes nuggets with a wide range of technology 
dependencies. Since, SIG 2 and SIG 3 are by definition technology oriented and thus are in a 
better position to grasp the future trends of the pertinent technologies, it has been decided for 
                                                 
4  As described in TIME2LEARN deliverable D2.2 ‘Needs assessment for future professional 
training in Europe’. The deliverable concludes with detailed recommendations for the 
oncoming work, especially the definition of scenarios and the main dimensions to be 
addressed in these scenarios. 
5  TIME2LEARN deliverable D1 “Status Report on research ‘state-of-the-art’ and the European 
situation as compared to North America” The deliverable presents the findings of the survey 
conducted by the TIME2LEARN partners recording and assessing the current state-of-the-art 
in the field of eLearning, both on National and European level. 
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SIG 1 to focus only on the more technology independent nuggets, although, the whole range of 
nuggets has been taken into consideration during preliminary categorization and analysis. 
 
SIG1 Methodological Approaches 5 Nuggets 37 Critical Capabilities 
SIG2 Enabling Technology Services 7 Nuggets 19 Critical Capabilities 
SIG3 Enabling Infrastructure 7 Nuggets 27 Critical Capabilities 
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Figure 3: Gap analysis 
In order to be able to draw the roadmap between the current situation and the desired future 
states, the future scenarios were analysed and studied. We used this approach in order to 
rank the Nuggets (and identify the most important critical capabilities), get an indication of the 
key future developments in infrastructures, technologies, methodologies and compare them to 
the identified current state. 
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2 State of the Art in Technology Enhanced Learning 
Research 
Time2Learn partners populated a database with 200+ eLearning R&D projects and selected a 
representative subset for further analysis. In total, 30% of the recorded projects were further 
analysed and interviewed. Almost a quarter of the interviewed projects were funded by the 
European Commission and the rest were nationally funded projects. The statistical analysis of 
the collected data shows that content creation and storage, learning-models and learning 
management systems are attracting significant research interest in the eLearning Community. 
The detailed findings of the study are presented in Time2Learn deliverable: D1 Status Report on 
research ‘state-of-the-art’ and the European situation as compared to North America. The key-
findings of the study are as follows: 
Analysis of the data on methodological approaches revealed that asynchronous collaborative 
learning is currently the prevalent learning method, since a variety of mature tools exist 
nowadays and a lot of studies have proven the effectiveness of this method. In fact, modern 
instructional models advocate that a “mix and match” of learning methods can lead to more 
effective learning (blended learning). The R&D community follows upon this trend. On the other 
hand, the collected data indicate that some particular learning methods, like argumentation 
tools, virtual reality and active worlds, have not been explored yet within the framework of 
European and National eLearning projects. 
The results of the analysis on enabling technologies show that the primary effort in most 
projects is allocated to the investigation of applications in the categories of LMS and LCMS. In 
national projects, self-developed tools are identified as a substantial element in the majority of 
the cases, whereas in European projects many self-developed applications were classified as 
supporting tools. This might reinforce the assumption that the focus of European projects is not 
on the development of applications itself, but rather on the integration of tools in a single 
environment, complemented by self-developed supporting tools whenever necessary. 
From analysis on the enabling infrastructure, the acceptance of the standards from the 
eLearning Community and the significant research activities in the topic of wireless networks 
imply the prevalence of an ambient access approach. XML and specifications-related topics are 
among the most popular research trends. On the contrary APIs are a quite unknown topic, 
despite the fact that they provide a very useful tool to reduce costs in the implementation of an 
interoperable system. Future steps in the research front may incorporate topics like APIs and 
Middleware in order to solve interoperability issues that emerge from the integration of diverse 
systems. 
By analysing the available data further, a quite high level of expertise is identified in the 
category of exploratory learning. Research topics in this area include new pedagogical models 
and new instructional design paradigms. The R&D groups are more technologically than 
theoretically oriented.  
For the case of collaborative learning, a higher level of expertise was found more frequently in 
asynchronous methods, rather than synchronous ones. Cooperative learning tools were also 
found to be popular. A large number of research groups have not yet applied synchronous 
learning methods. It should be noted though that R&D trends in Video/Voice Teleconferencing 
systems, Shared White Board and Application Sharing have been identified.  
In the category of simulation-based learning, a high level of experimental usage has been 
observed. However, the methods in this category are largely unused or ignored by a large 
number of groups. Moreover, synchronous learning methods were scarcely applied. Many 
items in this category are considered as unknown methodologies, and this applies particularly 
for “micro worlds” methods. 
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In the “drill and practice” category, the results show that R&D groups are experts in or use to a 
large extent methods that support self-assessment and problem solving tasks. It seems that 
this category is promising as a subject of future research, especially for adaptive and 
personalised self-assessment. This agrees with the fact that a lot of experimental self-
assessment tools exist and that the IMS QTI specification is one of the few stable standards 
for learning technologies.   
In the category of self-directed learning, there is generally a high level of expertise, with the 
exception of inquiry learning, which is seldom used in practice. Moreover, the level of adoption 
of this method when employing intelligent tutoring systems is almost equally shared among 
high expertise, experimental usage and not applicable.   
Under the methodological approaches study, it was found that some of the learning methods 
under consideration are more preferable than others, and there is a higher level of expertise in 
them by a number of R&D groups who have been involved in eLearning projects. Unfortunately, 
some methods have not yet been explored as a subject of research, including argumentation, 
virtual reality and active worlds. This could be explained by the fact that (a) these methods 
have been applied to very specific subject domains, such as law for argumentation, (b) they 
demand a lot of resources and technically expert personnel, and (c) the results from evaluation 
studies of the learning effectiveness of the application of these methods may not have been 
promising, as yet. Of course one might argue that if a method is unknown to many R&D 
groups, then it is a good candidate as a research subject. This might indeed be true at least for 
the cases of argumentation tools, adaptive and personalised testing systems. 
On the other hand, asynchronous collaborative learning seems to be the dominant learning 
method. This is quite mature nowadays, since a variety of well-developed tools exist today and 
a lot of studies have proven the effectiveness of this method. In fact, the modern instructional 
models advocate that a mix-and-match of learning methods can lead to more effective learning 
experiences. The R&D community largely follows upon this trend. Future funds should be 
allocated in finding ways of supporting multiple learning methods within a learning environment. 
Some unexplored learning methods, such as simulation-based learning and argumentation are 
promising areas for future R&D. 
In addition, a variety of different factors were found to be influential on the application of 
educational technologies, including: (a) technological availability, capabilities, and constraints, 
(b) prior instructional goals and practices of the participants (teachers, researchers, and 
learners), (c) current instructional goals, (d) theoretical influences from conceptual and 
instructional frameworks, and (e) impacts deriving from research interests. 
The results from enabling technologies show that in European projects there is significant effort 
put in the investigation of learning applications, especially in the categories LMS, LCMS, 
Virtual Classrooms and Video Conferencing Tools. Furthermore, the development of LMS and 
LCMS seems to be a main target for many national projects. In national projects, self-
developed applications play a substantial role in the majority of the cases, whereas in 
European projects there are many self-developed applications classified as “enabling tools” for 
the project. This might reinforce the assumption that the focus of European projects is not on 
the development of applications itself. According to the project leaders, the main reason for the 
development of custom software is the insufficiency/inadequacy of commercial products in 
terms of functionalities needed to cover the needs of the specific teaching-learning activities. 
Even in the case of self-developed applications, there are no plans for commercialisation. In the 
National Projects Diagram, apart from the LMS and LCMS categories, an important role is also 
played by Multimedia Editors, Video Editing, Video Conferencing and Assessment Tools. In 
European Projects there is a more extensive use of and experimentation on applications in all 
categories, i.e. course development tools, simulations tools, assessment tools, etc. 
Under the report on technology infrastructure, the results in the specifications domain show 
that the specifications in the learning technology area are not as well known as the LOM 
metadata standard. On average, about 40% of the project coordinators indicated not knowing if 
a set of specification was applicable to their project or not knowing the specifications at all. 
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A small number of projects indicated that they consider one or more specifications as proven 
technology. It is clear, however, that specifications, by nature of their frequent changes, are 
viewed as mainly enabling technology or as a subject of research. Even the specifications that 
have been around for a number of years are not generally considered proven technology yet.  
When comparing the results for ADL SCORM with the results in the Specifications domain, 
SCORM can be considered a bit better known. Still, it is hardly considered as proven 
technology, but considering the existing and on-going research effort there this is not a 
worrying issue.  
The results for the networks domain show that main research topics in this domain are: XDSL, 
VPN, Semantic Web and broadband connections. Also interesting is the amount of research 
still conducted on WAP, even though many consider that technology obsolete with the 
introduction of GPRS and I-mode. Wireless technologies like UMTS and 802.11x receive 
significant research attention from the eLearning community. 
Considering, the Platform for Privacy Preferences Project still has some work to do; 40 percent 
of the project coordinators didn’t know what role it can play for their project. None of them 
considers it proven technology. Videoconferencing can be considered as a stable, yet 
developing technology. The same can be said for Peer-to-Peer communication. For the 
reviewed projects, instant messaging (IM) doesn’t play the big role it does for students and 
young Internet users. It would be interesting to see if that changes within the next couple of 
years. With IM growing into an important method of communication for our future generation of 
workforce, it is bound to claim a more important role in the near future. 
Looking at the results for XML related domain, it is important to bear in mind that it actually 
doesn’t say anything about the importance of XML itself, but about a few specific applications 
and topics connected to XML. The rational for this is that the specifications, standards and 
reference models all have an XML binding for their information model. The results show that 
some of the technologies used for Webservices like WSDL, UDDI and SOAP are less well 
known than the umbrella topic (Webservices) itself. The amount of “Proven Technology” 
responses for this complex and young domain is promising. Java has a solid basis in the 
projects, while newcomer .NET is surprisingly well known considering the final release was out 
less than one year ago and the platform that integrates the technology (Windows 2003) is even 
younger.  
In the devices domain, the personal computer is the prominent proven technology. The hybrid 
of mobile phone and PDA (the O2 XDA) is an unknown technology for almost half of the project 
coordinators. It is expected that this specific hybrid product won’t be around for long, but that 
wireless and mobile functionality will become an integral part of what people will consider to be 
a Personal Digital Assistant (PDA). 
Within the API domain, only a few projects conduct research or think that API is either proven 
or enabling technology for the project. Because the use of APIs could considerably lower the 
cost of application development, more effort should be put into the development of APIs. Like 
APIs, the Middleware domain is a niche area of technology. Looking at the importance of being 
able to connect different systems from different vendors and the lack of interoperability 
specifications and standards at this moment, a gap certainly exists in this area as well. 
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3 Market Needs 
3.1 Characteristics of European Market for 
Education and Training 
The European education environment includes a number of varying educational systems and 
approaches. Many claim that the differentiation of the educational systems begin already 
during the primary and secondary education including different pedagogical approaches, 
different standards and different lengths of education. The differences continue on the tertiary 
(university) level: the educational system in every country has adapted itself to differing needs 
and qualifications required by the employment system. This applies not only to the 
undergraduate and graduate education, but in many cases also to the aspects of continuing 
education and lifelong learning.6 
The cultural differences between the work-organisations, professionals working in them, as well 
as between the education and training systems are a significant factor within Europe. However, 
the cultural differences do not follow only the differences between national cultures, as many of 
the differences (such as those between generations) can actualise within the same national or 
organisational culture. For the embedment of any learning product to the European 
environment, the cultural factors cannot be overlooked. The variations of the educational 
systems and furthermore training systems are wide within Europe, and even more so there are 
a number of variations in the cultural field, which are reflected in the educational systems and 
their everyday practice. 
In discussing the competence development (lifelong learning) during the working life, Otala 
points out that companies have traditionally taken the major responsibility for the training and 
education of the working age population in all Western European countries.7 
Otala defines the various modes of lifelong learning in Europe as the ‘German approach’, ‘Latin 
European approach’ and ‘UK and small country approach’.8 She claims that the German 
approach is industry-driven and job-oriented, the Latin European approach is company-driven 
as well as job and skill oriented, although also elitist by concentrating on the management of 
organisations. The UK and small country approach according to her is driven by many 
university initiatives which try to meet the educational needs of working adults. 
The key question, naturally, for any initiative aiming at promoting European marketplace of 
training is to ask, whether there is a real European market available or whether there are 
several segmented markets in the educational provision of products and services.  
As argued previously, the various actors (such as European Commission and the authorities 
responsible for national higher education policies) have claimed an ambition towards a 
European approach and thus a European academic co-operation, including academic course 
production. The ideal has been that there would exist a European market for products and 
services of education and training, which would have sufficiently common denominators. 
Unfortunately the political admiration of the goal does not yet make it reality in practice. 
                                                 
6  see e.g. Hernaut, K: European Engineers: Unity of Diversity. In Journal of Engineering 
Education. Vol. 83, no 1, January 1994, pp 35 - 40. 
7  Otala, L: Lifelong Learning of Engineers in Industry. IACEE report no 2 / 1993. Helsinki 1993. 
8  See Otala, L: Lifelong Learning of Engineers in Industry. IACEE report no 2 / 1993. Helsinki 
1993. 
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The eLearning can be described on the European educational market still being a limited 
phenomenon, although the proportion of it is still small in educational institutions. One critical 
point-of-departure is that the European countries differ much from each other both in tradition of 
eLearning as well as in practical use of eLearning. 
The corporate market in Europe has been in international comparison active compared with 
USA, but the European growth rate in eLearning was still beaten clearly by the growth 
anticipated in the Asian market. However, one should also remember that the Asian market in 
various rates (such as training budget per employee) is clearly poorer than Europe.9 
The European market situation in the corporate world can be visualised with the case of United 
Kingdom. United Kingdom is often seen as the most advanced and experienced open learning 
and eLearning market in Europe. According to a recent study, less than 1/3 of companies use 
eLearning for any group of employees in training and the majority of organisations allocate less 
than 10 % of their overall training budgets on eLearning.10  
According to the same CIPD study, the majority of the companies using eLearning was 
spending less than 10 % of their training budgets to eLearning and only 4 % were spending 
more than 25 % of their training budgets to eLearning (note! this data including only the 
companies using eLearning).11 
The following figure shows the past and estimated future development of the eLearning market 
in terms of content, services and delivery solutions, indicating a significant upturn in each of 
the market segments.  
 
Figure 4: Development of European E-Learning Market (source: IDC, 2001) 
12 
                                                 
9  see e.g. Marquardt, M - King, S - Erskine, W: International Comparisons - ASTD´s Annual 
Accounting of Worldwide Patterns in Employer-Provided Training, Report 2002. ASTD - 
American Society for Training and Development 2002. 
10  see e.g. Chartered Institute of Personnel and Development – CIPD: Training and 
development 2002. CIPD 2002. 
11  Chartered Institute of Personnel and Development – CIPD: Training and development 2002. 
CIPD 2002. 
12  Financial Times: E-Learning on course for strong growth, 6 June 2001, 
http://specials.ft.com/ftit/june2001/FT3F80T0JNC.html (20 Oct 2002) 
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The European scene of eLearning is accelerated by a number of various European initiatives, 
which are complemented on the national level by various national initiatives and also allocation 
of various funds (such as the European Social Fund projects) to eLearning and its utilisation. In 
many cases the market growth trigger is understood to be the active role of governmental 
bodies and other public institutions in creating a steady procurement practice, which then 
consequently would speed-up the general market development.13 
There are factors common to the whole of Europe, that is to say Europeans faith in education 
and the consequent important investments being made in this sector. Furthermore there are an 
increasing number of Europeans familiar with on-line transactions and use of ICT in everyday 
life. These common factors provide the dynamics necessary to enable market convergence and 
offer the building blocks for a more European homogeneous model. At the same time there is 
need for clear support on a political and legal level by the European Commission, who really 
has a key role to play in accelerating the emergence of a common European e-training market. 
A survey of the German eLearning market in the Information Technology and Software 
Engineering14 studied the usage of, demand for, and benefits seen in methods and tools for (A) 
web-based training, (B) web-based tutoring, (C) web-based mentoring, (D) web-based 
cooperative learning and problem solving, (E) web-based knowledge search, (F), web-based 
access to expert knowledge, (G) generation of web-based knowledge structures, (H) 
visualization of web-based knowledge structures and contents, (I) development and 
maintenance of web-based competence networks. 
The examination of the current usage situation of methods and tools for eLearning shows that 
most companies (more than 70%) use the methods and tools of the previously specified 
categories not at all or only occasionally. 
 
 
The Top 5 reasons for not using methods and tools of the specified functionalities given by the 
respondents were: 
(1) the personnel does not have adequate qualification for eLearning-related tasks 
(2) the offered or existing software is deemed to be inadequate 
(3) the overall quality of tools is seen as unsatisfactory 
(4) existing tools are too expensive 
(5) the quality of content is often seen to be inadequate to meet specific needs 
                                                 
13  see e.g. Markkula, M: One man committee report on eLearning for the Finnish Ministry of 
Education. Espoo 2003. 
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(see the figure below) 
 
Figure 5: Reasons for not using the specified methods and tools of eLearning15 
 
Examination of cumulated current and mid-term demand indicate that: methods and tools of 
categories E and F will have, by far, the least mid-term demand (blue bars: mid-term demand, 
green bars: cumulated current and mid-term demand), whereas the other categories will 
experience a significantly higher demand in the future. This reveals a relative growth in demand 
in the mid-term of 43% up to 73% for categories A-D and G-I, but an almost negligible growth 
for categories E and F. 
 
                                                 
15 The survey was conducted by the CORONET (Corporate Software Engineering Knowledge 
Networks for Improved Training of the Work Force) project, which is funded by the European Union 
(IST-1999-11634), The survey included a total of 3.400 German IT companies 
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Figure 6: Current and expected mid-term demand for the specified methods and tools of 
eLearning  
The top growth in demand is expected for web-based mentoring (C), web-based tutoring (B), 
web-based cooperative learning and problem-solving (D), visualization of web-based knowledge 
structures (H), generation of web-based knowledge structures (G), and development and 
maintenance of web-based competence networks (I). 
These results are consistent with the market trend common analyst studies are portraying for 
the eLearning market: web-based mentoring will undergo a growth of 93% all over Europe, 
across the industrial domains. Since the study is restricted to software development and 
related domains, and due to the fact that, in software development, several of the above 
methods and tools are already in wide-spread use, the growth result of 73% is seen to be 
supportive of the analyst studies (IDC, Credit Suisse First Boston, etc) available. 
The previous findings are supported by the fact that the responding companies show a medium 
to high willingness to change their landscape of methods and tools for eLearning. According to 
the results, this willingness will increase in the mid-term. Moreover, 65% of the respondents 
perceived the introduction of eLearning methods and tools to be important. Only 11% rated 
such introduction to be unimportant. Regarding the urgency in introduction of eLearning 
methods and tools, a total 45% of the respondents gave a rating of “urgent” or higher, whereas 
20% did not do so. The differences found in perceived importance (65%) and urgency (45%) 
support the predicted market trend for the future. 
3.2 Future market needs of professional training in 
Europe 
This following aims at offering a qualitative view of the eLearning market in companies, and 
above all, to determine precisely the customer needs on that market in the near future. 
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We have based our studies on desk research and a survey of purchasers and users of 
eLearning solutions (mainly Human Resources Directors) in companies of different sizes, of 
different industry sectors and from different European countries. TIME2LEARN consortium 
members have carried out studies in their respective country. The final sample counts 278 
surveys 
Detailed findings of the survey are presented in TIME2LEARN deliverables D2.1 Overview of the 
current and emerging European Professional Training Market and D2.2 Needs assessment for 
future professional training in Europe 
3.2.1 General Conclusions 
A great majority of companies do not buy or use eLearning solutions 
because they do not know them well 
The survey shows that few companies really know eLearning solutions and few of them use 
them frequently. 
For the moment, the results of the survey show that companies do not dare to use eLearning 
for reasons that sound like clichés. 
q Like all new technological innovations, eLearning seems to give rise to a certain 
scepticism and suspicion: many companies answer that they are convinced that 
employees would be more stimulated by a teacher than by a computer. 
q Indeed, as it was the case for computers, companies want some more time to 
discover the products, to hear a lot about them and to know more about their features. 
q They react as if they were waiting for proof that investing in eLearning solutions will 
benefit their company. It is quite a normal reaction, at a time when technological 
progress is very fast, but not always efficient at first. 
q For companies that are more accustomed to computing, there may be apprehension 
concerning the durability of the tools they are supposed to invest in. They have in mind 
the problems of computers that became quickly obsolete. 
q The most striking element about the people that are neither users nor buyers is the 
fact that they really give the impression that they do not know exactly what eLearning 
is. Actually, they wonder what the interest of such a tool is in comparison with 
traditional forms of training, they do not really know about the costs involved and the 
equipment required, and they really fear that the tool can not be really adapted to their 
needs. 
But when we ask them about their investments plans in training programs, most of them 
plan on investing in eLearning this year or within two or three years. They answer as if they 
knew that using eLearning, in the long run, was sort of inevitable or necessary, the same 
way every company had to buy computers at a certain time if they wanted to remain 
competitive and efficient.  
But they want to get more information about the difference between cost and quality of service. 
These companies are interested and eager to be more informed. They represent a very high 
potential for providers of eLearning solutions. 
The needs and benefits from eLearning for both users and purchasers 
Both users and purchasers of eLearning are interested in three precise elements concerning 
eLearning: information, flexibility and efficiency. 
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In terms of information, they express very precise needs: 
q they are really interested in obtaining information about the different offers that exist, 
and particularly to determine the offer adapted to their needs  
q but as they admit that they do not really know which kind of products exist, because 
the product description is too technical, they would appreciate some consulting 
service which would help them define their own needs and find the offer that may 
correspond to their needs. 
q However, there are two points of views concerning information according to the activity. 
Companies in sectors with few people involved in complex training or with cultural 
training habits are very reluctant to use eLearning in general. 
q Finally, they would like to have a very detailed view of the whole range of offers that 
exist in eLearning, and not only the offers of one or two different providers. 
As for flexibility, it has been noted as one the best advantages of eLearning, and it is also one 
of the features that encourages companies to invest in eLearning. 
q Flexibility must occur at different moments: first, when you buy the tool; it must be 
easy to find, to buy and then to install. Secondly, the tool must be simple and easy to 
understand. Last, but not least, a flexible tool means a tool that you can use whenever 
and wherever you want, with or without teachers. 
q Maybe one element is not convenient enough for the moment:  the interaction with 
teachers or students during or after the training session. 
Lastly, as far as efficiency is concerned, it is a very decisive factor in choosing a training tool.  
q Efficiency is achieved through the real adaptation between the offer and the needs of 
the company in terms of training. 
q Moreover, the fact that a training session may lead to a form of assessment makes it 
possible for the company to have a real tool to analyze the evolution of the skills of the 
employees.  
q However, the most important means to calculate the efficiency is still, according to the 
human resources directors, the ROI. 
In a few words, the ideal tool should  
q be perfectly linked with the needs of the company and with its activity 
q be used at any time, in any location 
q the efficiency of the training should not lead to a loss of control on training services by 
the human resources department 
q Finally, it would be particularly interesting to reduce the cost of the initial investment, 
so that companies can choose different courses and only pay for the training content 
that are implemented by different providers and which is finally used. 
The specific point of view of the purchasers 
The purchasers seem to be interested in tools that would involve a low investment at the 
beginning, that is to say few indirect costs. Indeed, it would be easier to pay for each course 
which is purchased. 
They prefer having the possibility to choose specific offers at the expense of the packaged 
offers, in spite of a trend that leads providers to offer generic courses. The purchasers want to 
be sure of the quality and the effectiveness of their investment. 
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As for their investment plans, it seems that the budget share specific to training will increase 
within the next few years, but nothing is definitely planned for the moment. They can only 
mention a global trend of the market. 
The price of eLearning seems to be an advantage in comparison with traditional training 
sessions. It can sound surprising but we must take into account the fact that many e-training 
services are now designed for managers or engineers. Such a tool is usually cheaper than 
hiring a consultant or a coach to help the managers. 
The presence of an eLearning specialist in the company underlines the decision to use 
eLearning as the other means of training in the company. It requires regular updates and the 
integration of company information in the content of the courses. This has often been a solution 
to the main disadvantage of eLearning: the lack of human relation with asynchronous access to 
a teacher and interactivity with the other students of the course. 
There are two types of purchasers and there is a risk of creation of a two tier market. 
3.2.2 Market Segmentation 
The analysis of the results of the studies allows us to operate a double segmentation of the 
eLearning market. 
The first major factor that impacts a potential eLearning implementation within a given company 
is the size of that company. The larger the company, the more likely an eLearning 
implementation could be done. 
The second major factor that is to be cautiously taken into account is the goals that 
management has assigned to an eLearning implementation: we have to distinguish between 
“learning on demand” and “problem based-learning”: 
q Learning on demand covers generic course aimed to improve global abilities of the 
targeted workforce (foreign languages, IT...) 
q Problem-based learning covers specific courses aimed to train the targeted employees 
in the specific problems related to the production work of the company. 
Throughout this double segmentation of the eLearning market, we can develop a better market 
understanding. 
To date, the major proportion of potential outlets is to be searched within large companies, 
even though the increase of eLearning implementations in SME has to be kept in mind. 
About the second dimension of segmentation, the survey indicates that, to date, both types 
offer roughly the same outlets. (see calculate sheet below) 
This double segmentation of the market allows us to develop four different scenarios (which will 
represent four specific categories of potential customers). 
Segmentation based on the organization size 
According to the survey “l a  e-formation en France en 2002”, the size of the company 
considered has a major impact on a potential eLearning implementation. 
The following graph shows that, on the sample used, the companies with over 1,000 
employees account for 66% of the companies that declare being concerned by eLearning. 
Conversely, smaller companies with between 1 and 199 employees account for just 7% of the 
companies that declare being concerned by eLearning. 
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However, we have to be cautious when using these statistics, because what they do not show 
is the progressive increase of Small & Medium size enterprises that declare themselves 
concerned by  eLearning: they are twice as many as two years ago. 
 
Proportion of e-learning implementations in 
different categories of companies 
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Figure 7: Proportion of e-learning implementation in different categories of companies 
Segmentation based on type of learning services 
Learning on demand 
This type of learning does not directly address the specific difficulties that a given category of 
employees can encounter in their professional activity. 
Learning on demand is more seen as learning than training. The Learning resources’ offering 
related to that category is generic. 
The subjects covered are more general than specific: it can typically be computer science (an 
Excel improvement programme for example...) or foreign languages. As a result, these 
products can have a high level of standardization. 
The targeted category of employees is more administrative staff and sales force. 
We tried to determine the profile of Learning Resources which should be used in this 
environment. They can be used alone at your desk or even at home. They often give access to 
automatic assessment or maybe to degrees or certifications (such as TOEIC or TOEFL). To 
date, 13% of eLearning activities lead to a diploma. Possible delivery systems include: CD 
ROMs, Intranet-based course catalogue, download of resources from web-based providers. 
These Learning Resources require a medium update. A plethoric offer has always been 
identified: Knexa,.... 
Problem-based learning 
This type of learning is aimed at providing users with a highly specific content to help them 
solve highly specific problems.  
Problem-based learning is more seen as training than learning. The related Learning Resources 
are far more specific than in the “learning on demand” category. 
The potential subjects are as wide as the range of the problems raised by the company’s 
activity: law, technical training... 
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The targeted category of employees is sales force, management, engineers. 
We tried to determine the profile of this type of Learning Resources, but it already appears that 
requirements will be higher than in the “learning on demand” category. 
q Tailor-made training. 
q contact with a tutor / teacher (31,4 % of present eLearning implementations are made 
through interactivity with teachers) 
q generally does not lead to a degree but to the improvement of skills (own performance 
scale) 
q Content of such Learning Resources can be confidential, it will be therefore essential 
to protect the access to these LR. 
The matrix allows a first categorization for designing scenarios in the next phase of the 
TIME2LEARN project. 
However, these main 2 dimensions must not lead us to overlook other important dimensions to 
be addressed in the various scenarios. 
3.2.3 Market Requirements 
Based on the previously described desk-research and surveys we identified 7 key-market 
requirements that allowed, which in addition to the segmentation criteria (described above) 
must be taken into consideration when developing the desired futures (described in the 4 
scenarios): 
q market transparency 
q personalization and customization  
q standardization 
q flexibility 
q ability to track the learning path  
q cost managementtax and regulatory policies  
 
The following binds the key-market requirements together with results from our surveys. 
Market transparency 
In terms of information, they express very precise needs: 
They are really interested in obtaining information about the different offers that exist, and 
particularly to determine the offer adapted to their needs  
But as they admit that they do not really know which types of products exist, because the 
product description is too technical, they would appreciate consulting services which can help 
them define their own needs and find the offer that best meets to their needs. 
However, there are two points of views concerning information according to the activity. 
Companies in sectors with few people involved in complex training or with cultural training 
habits are very reluctant to use eLearning in general. 
Finally, they would like to have a very widespread view of the whole range of offers that exist in 
eLearning, and not only the offers of one or two different providers. 
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Personalization and Customization 
44% of the companies that use eLearning use it for tailor-made courses. 
33% of the purchasers have bought a tailor-made product. 
53% of companies think it would be a good idea to customize courses, but, on the other hand, 
they admit that it is harder to know what kind of training the learner has had. 
80,6 % of the companies think tailor made courses are relevant because it is possible to 
integrate corporate knowledge into eLearning solutions. 
When a company chooses tailor-made courses, it is more likely to have an employee 
responsible for eLearning. It also positively impacts the interactivity between students and 
teachers. 
Companies that have already tailor-made courses are more curious about eLearning. They 
want to have additional information and are interested in eLearning forums. 
Standardization 
53,6 % of the companies that use eLearning use it for generic courses. 
67% of the purchasers have bought a generic product. 
63% of eLearning activities are related to IT,  
48% are related to foreign languages.  
Currently, eLearning is more used for the development of individual skills rather than for training 
related to the company’s activity. 
Flexibility 
As for flexibility, it has been noted as one the best advantages of eLearning and it is also one 
of the features that encourages companies to invest in eLearning. 
Flexibility must occur at different moments: first, when you buy the tool; it must be easy to 
find, to buy and then to install. Secondly, the tool must be simple and easy to understand. 
Last, but not least, a flexible tool means a tool that you can use whenever and wherever you 
want, with or without teachers. 
One element is probably not convenient enough for the moment:  the interaction with teachers 
or students during or after the training session. 
Ability to track learning path 
There are three manners to assess eLearning activities:  
§ 47% is not assessed (more a development of personal skills than activities required by the 
company),  
§ 16% is assessed by a teacher who receives the works  
§ 37% is automatically assessed by the software. 
Only 16% of eLearning activities lead to a degree. 
Overall, 60% of companies assess that a systematic certification process would be a great 
progress. 
A system of recognition of qualification needs is not a priority for companies. That is why they 
are less likely to track learning paths. 
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Tracking learning paths, especially with teachers, would be a good way to humanize 
eLearning. 
Cost Management 
E-learning expenditures account for a small part of the training expenditures (65% of the 
companies spend in eLearning less than 10% of their global training expenditures). In addition, 
69% of companies cannot forecast or forecast that the expenditures related to eLearning will 
remain below 10% of the global training expenditures. 
46% of the companies that have already invested in eLearning expect a reduced cost of 
training. 
A large majority of companies (65%) expect an easier way to calculate ROI of an eLearning 
investment. Easier calculation of ROI would be a good element to convince some perplexed 
potential customers. The problem of an easier calculation of the ROI is closely linked to the 
problem of assessing training needs. 
A large majority of companies (72%) prefer to use eLearning without additional investments. 
The perspective of off the shelf training is linked to the autonomy of learners. If they can buy 
their resources themselves, it is essential that the Human Resources department give them an 
estimate of the amount they can spend. 
 
D3.2 - European Roadmap for Professional eTraining  TIME2LEARN IST-2001-38263 
  
TIME2LEARN Network Page 21 
 
MARKET TRANSPARENCY 
q Increased awareness and promotional information on eLearning offer (ie pushing 
information on available training, news, that can be directly used by individuals to 
get the right training) 
q E-learning industry forums freely available and recognized 
q Recognising trends and problems in continuing training (getting the information 
that standard training used in the corporation are evolving (ie offer or demand make 
them change), that current training is qualified as not sufficient or not efficient by the 
trainees) 
q off the shelf training (ie go to an online catalogue of training, pick one, pay it, deliver 
it, all seamlessly)  
Main 
Topics 
  
q Availability of generic eLearning brokers allowing to browse multiple providers’ 
catalogues at once 
Secondary 
Topics 
q transferability & recognition of qualification (ie being able to assess the training 
value of various providers’ content in order to align it with the company’s own scale) 
  
PERSONALISATION AND CUSTOMISATION 
q extended enterprise (ie direct access to other companies training, designed to be 
shared, in order to foster specific co-operations) 
q Ability to adapt immediately the training to the level of the trainee (ie the training is 
able to adapt its level to the perceived level of the trainee) 
q Customer customisable course (ie eLearning courses are not directive but at 
specific points ask the trainee what they would particularly like to be trained at) 
Main 
Topics 
q Inclusion of corporate knowledge (ie from a standard universally-designed course, 
being able to easily insert specific knowledge from your corporation) 
q Recognising qualification needs (ie through the analysis of demanded training 
within the organization, push the information that there is a general need for 
training for specific qualification 
q Increased awareness and promotional information on eLearning offer (ie pushing 
information on available training, news, that can be directly used by individuals to 
get the right training) 
q transferability & recognition of qualification (ie being able to assess the training 
value of various providers’ content in order to align it with the company’s own scale) 
q Proposing new training to individuals on a permanent basis  
q Giving individuals access to complete catalogues of learning resources to choose 
from 
q Customisable professional development schemes available for each individual in 
the organization (ie competence mapping allowing to know who needs what 
training at what time and where) 
q Interview at regular intervals (ie have eLearning systems regularly ask quick 
questionnaires in order to probe the interests of individuals for specific training) 
q On-line staff development consultancy for employees (ie instead of having the 
system say what training does one need, let each individual find out its own 
needed training) 
Secondary 
Topics 
q Availability of generic eLearning brokers allowing to browse multiple providers’ 
catalogues at once 
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STANDARDIZATION 
q Use of virtual reality rooms/helmets (ie to put the trainee in a “real life” situation) 
q High bandwidth for everybody allowing videoconference, video on demand on a 
standard material (ie PC) 
q system integration services (ie managing complex multi -actors project and being 
able to deliver the training of one provider using another provider LMS) 
q No specific investment needed to deliver the training (ie use of standard PC or 
standard PDA or standard mobile phones without any piece of specific additional 
hardware or software) 
Main 
Topics 
q Systematic certification (if the successful training leads to a certification, make this 
process automatic and seamless once the training is completed) 
q off the shelf training (ie go to an online catalogue of training, pick one, pay it, deliver 
it, all seamlessly)  
q transferability & recognition of qualification (ie being able to assess the training 
value of various providers’ content in order to align it with the company’s own scale) 
q world or European certification for on-line courses 
q mLearning (ie next generation mobile phones used as medium to deliver 
eLearning) 
q Easy deployment (ie use of standard software, standard technologies that allow the 
training to be available without specific developments and investments) 
Secondary 
Topics 
q Interlocking of learning and working (ie being able to insert the training software 
into regular operational software in order to propose training and teaching directly 
adapted to the current work of the employee) 
FLEXIBILITY 
q No restriction to train individual or teams (ie knowing that, at will, either one people 
or a whole team can be trained on a given subject) 
q Deliver the training at any time/any place (ie not having to regroup the trainee at a 
specific date in a specific place at the office or at the providers’ offices) 
q mLearning (ie next generation mobile phones used as medium to deliver 
eLearning) 
q Interlocking of learning and working (ie being able to insert the training software 
into regular operational software in order to propose training and teaching directly 
adapted to the current work of the employee) 
Main 
Topics 
q Easy deployment (ie use of standard software, standard technologies that allow the 
training to be available without specific developments and investments) 
q Giving individuals an access to complete catalogues of learning resources to 
chose from 
q Customisable professional development schemes available for each individual in 
the organization (ie competence mapping allowing to know who needs what 
training at what time and where) 
q Use of virtual reality rooms/helmets (ie to put the trainee in a “real life” situation) 
q system integration services (ie managing complex multi -actors project and being 
able to deliver the training of one provider using another provider LMS) 
q No specific investment needed to deliver the training (ie use of standard PC or 
standard PDA or standard mobile phones without any piece of specific additional 
hardware or software) 
q Ability to adapt immediately the training to the level of the trainee (ie the training is 
able to adapt its level to the perceived level of the trainee) 
Secondary 
Topics 
q Customer customisable course (ie eLearning courses are not directive but at 
specific points ask the trainee what they would particularly like to be trained at) 
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 q Inclusion of corporate knowledge (ie from a standard universally-designed course, 
being able to easily insert specific knowledge from your corporation) 
ABILITY TO TRACK THE LEARNING PATH 
q Recognising qualification needs (ie through the analysis of demanded training 
within the organization, push the information that there is a general need for 
training for specific qualification 
q transferability & recognition of qualification (ie being able to assess the training 
value of various providers’ content in order to align it with the company’s own scale) 
q Complete integration of HR and eLearning/knowledge management 
q Proposing new training to individuals on a permanent basis  
q Giving individuals an access to complete catalogues of learning resources to 
chose from 
q Customisable professional development schemes available for each individual in 
the organization (ie competence mapping allowing to know who needs what 
training at what time and where) 
q Interview at regular intervals (ie have eLearning systems regularly ask quick 
questionnaires in order to probe the interests of individuals for specific training) 
Main 
Topics 
q On-line staff development consultancy for employees (ie instead of having the 
system say what training does one need, let each individual find out its own 
needed training) 
q Increased awareness and promotional information on eLearning offer (ie pushing 
information on available training, news, that can be directly used by individuals to 
get the right training) 
Secondary 
Topics 
q Costs management systems (ie intelligent analyses of existing training (groups or 
individuals ; mode of delivery, costs…) to be able to decide how to optimize the 
training budget allocation) 
  
COST MANAGEMENT 
q Easier calculation of ROI (ie by assessment or calculation, always include in a 
given training a ROI calculation module for each trainee) 
Main 
Topics 
q Costs management systems (ie intelligent analyses of existing training (groups or 
individuals ; mode of delivery, costs…) to be able to decide how to optimize the 
training budget allocation) 
q Availability of generic eLearning brokers allowing to browse multiple providers’ 
catalogues at once 
q E-learning industry forums freely available and recognized 
Secondary 
Topics 
q off the shelf training (ie go to an online catalogue of training, pick one, pay it, deliver 
it, all seamlessly)  
  
TAX AND REGULATIONS 
q transferability & recognition of qualification (ie being able to assess the training 
value of various providers’ content in order to align it with the company’s own scale) 
Secondary 
Topics 
q Systematic certification (if the successful training leads to a certification, make this 
process automatic and seamless once the training is completed) 
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4 Desired Futures 
One of the very first known uses of systematic future studies methodology took place during 
the Second World War when the British were planning their strategy for the Battle of Britain16. 
During 1970’s the Scenario Planning was successfully applied in the corporate sector by 
Shell17. Scenario Planning is known today as a popular tool for strategic planning18. 
Specific scenarios should not be read as end-objectives in themselves. They rather are ways to 
uncover the specific steps and challenges in technology, and qualitative changes and trend 
breaks that have to be taken into account when anticipating the future. To put it another way, 
scenario planning is a tool to help us invent our predicted future. The scenarios also clarify 
economic and societal effects, and can lead to new business and societal endeavours. In the 
end it is up to us to influence our common future toward a desired direction. 
During the early phases of the TIME2LEARN project, data on the current state of the art in 
research as well as market requirements was collected and analyzed. In order to be able to 
draw the roadmap between the current situation and the desired futures, the possible scenarios 
need to be studied conclusively. To give these efforts a longer-term perspective, a scenario 
planning exercise was launched during the TIME2LEARN Seminar in Rome in April 2003. The 
aim of the exercise was to describe what technology enhanced professional training; ‘eTraining’ 
might be like for ordinary people in 2010. The first versions for the scenarios were presented 
and validated during the TIME2LEARN Public Seminar on June 2nd in Ostfildern, Germany. 
Scenarios are not traditional extrapolations from the present, but offer provocative glimpses of 
futures that can (but need not) be realized. The time-scale of significant changes in the ICT 
industry is considered today less than 12 months. Under these circumstances the scenario 
planning provides one of a few structured ways to get an impression of the future. 
The four TIME2LEARN scenarios were collaboratively developed by the project partners and 
validated during a public seminar in June 2003. Based on the previous work done in  the project 
when assessing the current state of the art in R&D as well as the anticipated market 
requirements, the scenarios were structured in such a way that they take into consideration as 
many of the identified issues as possible. 
Following the recommendations of the needs assessment report4, two main variables were 
chosen to ensure that the small number of scenarios cover a wide area of possible training 
needs and solutions (Figure 4). Based on the nature of the problem addressed by training, the 
scenarios are divided into goal-oriented, organization-wide changes, supported with training and 
support of the individual professional in his work (learning on demand). The other variable is 
linked to the size of the work-organization (company). 
Scenarios 1 and 3 are addressing very specific learning needs of individual professionals. In the 
case of a small or medium size work organization (SME Scenario 1), the learner has to depend 
on what is available on the market, while in the case of a large organization (Scenario 3), it can 
be assumed that the company’s learning solutions already in place can offer at least some 
level of help in solving the problem. Both scenarios demonstrate the need for new knowledge 
(learning) rising from a problem that the learners are facing when performing their duties. 
                                                 
16  Wilenius, Markku: Tulevaisuuden tutkimus – Historia ja menetelmät. Espoo 2003 
17  Schwartz, Peter: The Art of the Long View – Planning for the Future in an Uncertain World. 
Doubleday, New York, 1991 
18  Godet, Michel: Creating Futures – Scenario Planning as a Strategic Management Tool. 
Economica. Paris, 2001. 
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Problem-based learning and performance support are examples of the learning solutions 
addressing the learning needs of these two scenarios. 
Scenarios 2 and 4 are addressing learning solutions developed to support management of 
change in an organization. Such changes can originate from introduction of new products or 
services, implementation of TQM, need to harmonize organizational culture, or significant 
changes in company strategies. The main differences between the SME and Large Company 
solutions are characterised by the size and geographical spread of the target audience and the 
resources available for developing the training solution. The need to interface and/or integrate 
the eTraining solution with other existing systems is likely to be more significant in larger 
companies than in SMEs. 
 
Scenario 2
Hirvi Brewery
Scenario 4
Caja Gattaca
Scenario 1
Arthur the accountant
Scenario 3
Men In Black
Large
Company
Learning
On Demand
SME
Goal
Oriented
Change  
Figure 8: The four TIME2LEARN eTraining scenarios 
 
In order to maintain the original scope of TIME2LEARN project – shortening time to 
performance by means of technology-enhanced training, each scenario starts with a 
performance-related problem. The scenario describes the component that has to do with 
human performance and further describes the technology-enhanced training solution that 
addresses the initial problem (figure 5). 
 
Strategic Planning
Business Management
HRM, CRM, Marketing
R&D Dev. Prod. Deliv.
Human performance
Training
Technology Enhanced Training
Performance problem
?
Michael Porter
 
Figure 9: Technology enhanced training addressing time to performance 
The following overall structural guidelines were used when preparing the initial scenarios: 
q Describe the work organization (company, area of business, size, location, etc.) 
q Describe the business process addressed in the scenario 
q Describe the performance problem in the business process 
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q Describe the performance problem component that could be solved by means of 
training  
q Describe the individual (learner) involved: situation and context, available access and 
systems  
q Describe the value chain of the training service and actors involved  
q Describe the training solution: overall structure of the service, possible content 
aggregation process, delivery process, etc.  
q Describe the outcome of the training and its impact in solving the initial performance 
problem 
In addition to the structural guidelines each scenario should address several of the identified 7 
key-points of the market requirements19: 
1. Market transparency (e.g. Quality in content and Service) 
2. Personalization and Customization 
3. Standardization (e.g. Ease of deployment) 
4. Flexibility (e.g. availability of low cost wide bandwidth) 
5. Ability to track the learning path (e.g. transferability of learning results) 
6. Cost management (e.g. ROI) 
7. Tax and regulatory policies. 
 
The four TIME2LEARN scenarios as well as the subsequent gap-analysis have been described 
in detail in a separate report titled as ‘Scenario Planning and Gap Analysis’. The Gap-Analysis 
results were validated in a TIME2LEARN Networking Session organized in connection with the 
IST2003 event in Milan. 
                                                 
19  TIME2LEARN deliverable D2.2 ‘Needs assessment for future professional training in Europe’ 
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5 Gap-Analysis 
After validation of the four scenarios, the next step of the process was to prepare them for the 
Gap-Analysis. It required the eTraining solutions described in each of the four scenarios to be 
broken down into components that would enable the gap analysis between the future state and 
the current state assessment. The eTraining solutions are described on the level of Nuggets 
and related Critical Capabilities, which fall within the following three categories (i.e. core 
sectors): 
q Enabling Infrastructure 
q Enabling Technologies 
q Methodological approaches (eLearning Applications: Authoring, delivery, management, 
etc.) 
 
Sectors
Nuggets
Critical Capabilities
eTraining Solution
Enabling
Infrastructure
Enabling
Technology
Services
Methodological
Approaches
 
Figure 10: The three component categories that describe the Critical Capabilities needed for 
the implementation of each of the four eTraining solutions described in the scenarios 
 
After each eTraining solution was described on the level of required Critical Capabilities, the 
initial Gap-Analysis took place. The current maturity level of the needed components of 
infrastructure, technology and methodology was compared with the Critical Capabilities 
required to implement the eTraining solutions of the four scenarios. The identified gaps we 
further described in terms of expected time to reach the required level of maturity. The time-line 
used consisted of the following periods: 
q Today (year 2003) 
q Short-Term (years 2004 - 2006) 
q Mid-Term (years 2007 – 2009) 
q Long-Term (years 2010 and beyond) 
The results from Critical Capabilities assessment were initially presented in table form. The 
information was further developed into time-based diagrams (see ANNEX 2). 
Those Critical Capabilities that were ranked as ‘Long-Term expected time to mature’ form the 
group of the top priority Critical Capabilities for Roadmapping. The Critical Capabilities that 
were evaluated to reach the required level of maturity in the mid-term (years 2007 – 2009) are 
also of major concern. 
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The initial Gap-Analysis work was done during the Gap-Analysis Workshop that was organized 
in Helsinki on September 3rd and 4th. The work was completed by several SIG1, 2, and 3 
experts during the following weeks. The Gap-Analysis results were validated during the 
TIME2LEARN Networking session at IST2003 event in Milan on October 4th. The results from 
the Gap-Analysis are further developed into recommendations for R&D priorities. 
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6 R&D Priorities 
The Roadmapping scope of TIME2LEARN covers the period of time from today until year 2010. 
The following brief summary of technology trends covering the period is sourced from a wide 
range of projections, analyses and policy strategies produced over the last 2 years. Sources 
include Giga/Forrester Group, Gartner, OECD, UK National Computing Centre, Impact Group 
(UK), Ovum, a selection of EU and national government publications and individual writers and 
industry experts.  The material on which it is based should be regarded as indicative of future 
trends, but not definitive. Although the trends are supported by the findings from the 
assessment of current state of the art in technology as well as market research, they should 
be considered as indicative. 
Technology development - the general consensus is that the next five years are most likely 
to be a period of consolidation and improvement rather than dramatic development (see Figure 
below). Generally technology will become smaller, quicker, cheaper, more effective, and easier 
to use.  The availability of low cost, high capacity storage media has the potential for 
significant impact on user behaviour as it offers an alternative to the online model. 
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Figure 11: 2000s Will Be a  Decade of Technology Refinement & Digestion. Source: Giga 
Research, a wholly owned subsidiary of Forrester Research, Inc. 
 
Major new developments are likely to emerge from 2008 onwards as nanotechnologies and 
biometrics move out of the research laboratories and into mass production.  The impact on e-
learning is very hard to predict.  It is indirect.  Nanotechnology will stimulate larger scale 
computing technologies to produce smaller, more pervasive devices.  It is more like the benefit 
of silicon chip technology, which turned computing into commodity devices.  Nanotechnologies 
will not just change the size and availability of computers, but also how we use them.  What 
we are likely to see is the opportunity for real anywhere, anytime learning, but the real 
innovation will most likely be in content, which can be embedded in real objects, not second-
hand in computers.  For example, learners may just need to pass a scanner over an object to 
find out how it works, or about the country where it was made, or to test their knowledge of its 
properties.   
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eLearning - most observers agree that the main developments will be the extension of 
eLearning into mainstream education and training, and significant improvements to applications 
and content design.  Commercial provision is expected to be dominated by a few large 
Application Service Providers, probably in collaboration with educational institutions.  For 
employers the result will be hassle-free technology.  Please note, this view is strongly 
influenced by a US corporate view of the world.  The growth of ASPs is generally accepted but 
an alternative view is that it will enable a multiplicity of providers geared to meeting the 
individual, personalised needs of corporate and public sector employers. 
Standards based on the Learning Object Model (LOM) are already accepted as a target norm, 
and the next few years will see these embedded into development tools.  The process of 
refinement and elaboration is expected to continue but the software development industry view 
is that de facto standards will emerge as part of the core development tools, as has happened 
with Object Based software development tools.  
Literature and conference discussions point towards two paradigms, though these can 
probably be further extended to map onto the four scenario models;  
q the taught model - essentially the application of e-learning technologies and services 
to mainstream teaching and instruction.  The important services are collaborative tools, 
resource libraries, and end-user content creation tools. These are all set to show rapid 
improvements over the next three years or so. 
q the self managed model – learner led without a recognised instructor or teacher role.  
In this model, instruction and teaching are embedded within the learning content, but 
there is a much greater need for mentoring support.  Content design standards, and 
personal profiling tools are of high importance, as are peer to peer and community 
communications. 
Policy - the most important issues are human rather than technological, as the UK DfES 
eLearning and NL Lifelong Learning Strategies among others recognise. They identify the need 
to develop a greater understanding of how the eLearning process works, and what that means 
for content design and skill requirements for teachers, tutors, and support personnel. eLearning 
is seen as a crucial development for improving skills and the quality and take-up of work-based 
learning.   
The TIME2LEARN scenarios describe the desired future of technology-enhanced training in 
2010. The following sections provide short descriptions of the most critical capabilities required 
to achieve the desired future in eTraining. The highlighted and described critical capabilities are 
expected to mature either on ’Mid-Term’ (2007-2009) or ’Long-Term’ (2010 and beyond). 
Each section provides a table that presents the identified top-priority critical capabilities and 
the related areas of R&D contributing to the development of the capabilities. 
The identified critical capabilities are broken down into specific R&D goals in the following 
sections and further elaborated into recommendations for R&D policy development in Chapter 
7.  
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6.1 Methodological approaches 
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Creation, Storage and delivery of personalized re-usable, shareable content 
q Capturing expertise  10    
q Dynamic management of content (content 
that is continuously assembled on demand) 
10     
Learner modelling, profiling and personalization 
q Customized e-training 10     
q Easy customisable content 10     
q Knowledge gap analysis   10    
q Precision predictability to match user needs 
and learning requirements 
 10    
q Portable performance portfolios   10   
q Competency skills assessment -systems 
and processes 
 10    
Managing the Learning Process 
q Collaborative knowledge building    10  
q Exploratory Learning     10 
q Simulation based Training     10 
TOTAL Significance 30 40 10 10 20 
 
Table 1: Breakdown (into R&D goals) of identified Critical Capabilities for Methodological 
Approach 
6.1.1. Description of R&D Goals 
1. Adaptation of Content and Services 
Networks, digital content and components based production make it possible to offer and 
acquire content in most diverse ways in the future. It will be possible to create varying versions 
and combinations including both content and services to meet even very specific requirements. 
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Personalised products and services are highly appreciated particularly by customers in training 
contexts. With the advent of mobile personal terminal devices the requirements for 
personalised services will further increase. A digitised production method will enable the 
production of several versions from a single content entity for a variety of terminal devices in 
accordance with the “produce once, publish several times” principle. Truly personalised service 
would take into the consideration the context of the learner, his preferred way of learning, the 
language in which the content is presented and finally the limitations of the terminal device. 
To utilise these opportunities, new business models and product ideas need to be developed. 
Digital right management (DRM), content protection, and suitable payment systems need to be 
implemented as integral parts of the operational model. DRM and electronic distribution 
networks and wireless devices are currently only coming to eLearning applications. It is 
important to include their role and special requirements already when defining the business 
models. 
Technical and business issues will be discussed more in-depth in the following chapters. The 
cultural differences between different market segments place great significance on sustainable 
models for adaptation of the learning content and services. 
The European education and training environment includes a number of varying educational 
systems and approaches. Many claim that the differentiation of the educational systems begin 
already during the primary and secondary education including different pedagogical 
approaches, different standards and different lengths of education. The differences continue on 
the tertiary (university) level: the educational system in every country has adapted itself to 
differing needs and qualifications required by the employment system. 
The cultural differences between the work-organisations, professionals working in them, as well 
as between the education and training systems are a significant factor within Europe. However, 
the cultural differences do not follow only the differences between national cultures, as many of 
the differences (such as those between generations) can actualise within the same national or 
organisational culture. For the embedment of any learning product to the European 
environment, the cultural factors cannot be overlooked. The variations of the educational 
systems and furthermore training systems are wide within Europe, and even more so there are 
a number of variations in the cultural field, which are reflected in the educational systems and 
their everyday practice. 
The new dimensions for learning due to cultural differences can be approached according to the 
differences between the various actors involved and their culture). The main differences can be 
categorised as follows: 
q Differences in national or regional cultures 
q Differences in professional cultures 
q Differences in organisational cultures 
q Differences between generations. 
 
The following picture displays the situation often faced in ‘importing’ educational and training 
products between the originator and the final user (actors A and B). The cultural factors can in 
this context be described as ‘noise factors’, in other words factors that must be taken into 
consideration in the embedment to other learning contexts. 
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Figure 12: Noise factors in inter-cultural communication 
 
The above mentioned categories of cultural differences must be considered in the design of 
learning materials but also in the assessment of the potential to embed these materials to the 
European environment. Through proper design and careful division of labour between actors, 
these differences can be turned from problems that hinder learning to mutually beneficiary 
resources for learning. However, if the different cultural features are not considered within the 
learning design, also the embedment will be hampered. 
The cultural factors have a deep impact to every field of human life, but they are usually 
reflected very strongly in the educational system. This does not apply only to primary and 
secondary education, but the variety of cultural factors is also present in tertiary education and 
lifelong learning. 
Geert Hofstede, among others, has been discussing the effect of national cultures to the work 
organisation, but also to the school system.20 Hofstede claims that the different national 
cultures are reflected in the following areas: 
q Social inequality, including the relationship authority 
q The relationship between the individual and the group 
q Concepts of masculinity and femininity 
q Ways of dealing with uncertainty, relating to the control of aggression and the 
expression of emotions 
q Time orientation: short-term vs. long-term orientation. 
Although the national cultures have a strong impact, it should also be recognised that the 
professional cultures differ from each other. Some professions are culturally biased and very 
strongly related to the corresponding operating environment, as other professions, such as 
finance and engineering, are less biased according to the operating environment.21 Basically 
the point of departure is that engineering education can be more transparent according to the 
content than many other fields of education and training. 
These differences in professional cultures influence learning significantly. For example, learners 
having the same profession (and thus professional culture) may understand each other better 
than learners from the same national culture. On the other hand, the differences between 
learners from different national cultures may even be strengthened by the impact of the 
professional cultures. 
The differences in national business cultures introduce an additional challenge when 
addressing the corporate training market. Sappinen defines (business) Culture as a model of 
activity that members of a group have found as successful way of survival in their environment 
                                                 
20  Hofstede, G: Cultures and Organizations - Software of the Mind. McGraw-Hill 1991. 
21  see e.g. O'Hara-Devereaux, M - Johansen, R: Globalwork : Bridging Distance, Culture, and 
Time. Jossey-Bass Publishers 1994. 
D3.2 - European Roadmap for Professional eTraining  TIME2LEARN IST-2001-38263 
  
TIME2LEARN Network Page 34 
and that they pass to the future generations22. The results of comparative studies conducted 
indicate that differences in business cultures when comparing different sectors within one 
country were less significant than those identified when comparing countries. 
Differences between generations have an impact on learning as well. Some recent work within 
sociology in various countries has highlighted how each generation differs not only according to 
style and manner, but also more widely in their goals of life. The differences between 
generations tend to be also stronger than the differences between national cultures or 
professional cultures.23 
In learning, the differences between generations can be observed mainly in the communication 
between learners and teachers, but also in the communication between the learner and the 
learning material. As the general goals of life differ between generations, it's natural that the 
behaviour and the style differ as well. The more practical differences between various 
generations are shown as well in areas, such as computer literacy, foreign language skills etc. 
The embedment of any educational and training product to another culture is a complex issue. 
The deeper understanding of the various European cultures and traditions can assist us in 
finding the optimal scope. Thus the clustering can give directions to find certain commonalities 
between countries. The transfer and tailoring of learning materials stresses the importance of 
solid learning material production concepts (core product concept). Before the adaptation can 
take place, it is important to define the elements, which are common as well as those, which 
vary according to the target audience and the potential to tailor the learning materials according 
to the needs of the users. 
The model for adaptation of learning materials should follow the principles discussed in the EC-
funded LOGOS24 project. The project has distinguished the different types of adaptation on the 
basis of the main variants, which distinguish the original from the target user groups. These are 
q None  Technical porting 
q Linguistic Translation 
q Cultural  Localisation 
q Professional Customisation 
q Individual Individualisation 
Furthermore, as claimed by the LOGOS project, the training entities should be able to choose 
to place the emphasis on adaptation of the learning resources (training material), the delivery 
method, or on some mix between the two. 
Individualisation involves adopting the service to meet the specific needs of the individual as a 
learner e.g. to adapt the service to his preferred way of learning. During the recent years the 
theories that describe archetypes of learners (e.g. the four learning styles by Mumford & 
Honey) have become less popular in the mainstream of the pedagogy. Nevertheless modern 
pedagogy recognizes that there are individual differences in the way we learn. Neuro- 
psychology introduces yet another approach to understanding of the learning process. 
Adopting training services to meet the individual ways of learning would inevitably enhance the 
effectiveness of any training. There is very little evidence in current research however that would 
support an assumption that solutions would be available in large-scale within the scope of this 
roadmapping exercise. The challenge of individualisation will more likely be tackled by means 
                                                 
22  Sappinen, J: A study conducted by Extended Finland Oy. 2003. http://www.extendeddisc.com 
23  Roos, J P: Elämäntapateoriat ja suomalainen elämäntapa (Theories of lifestyle and the 
Finnish lifestyle). Tutkijaliitto. Jyväskylä 1988. 
24  LOGOS (Adaptation of Open and Distance Learning Products); see e.g. the publication 
Research Perspectives on Open Distance Learning, Bologna 1998 
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of producing alternative instructional design approaches to one specific learning task. This 
approach is already being used by several eTraining service producers. 
Standardized modular structure of the re-usable learning content and metadata as well as the 
increasing repositories will benefit to the customisation of the training services. The ‘pre-
fabricated’ content modules can be assembled on the fly to meet specific training needs. 
2. Competency Mapping 
Competency based systems are tools for managing competencies in an organization. 
Competencies have come to form an intermediary language in Human Resources; they allow 
common understanding between applicants, staff, HR professionals and other groups such as 
psychologists. However, few classification systems have been attempted that provide a 
common language between models of competencies. 
“Over the last 15 years our understanding of competencies has become increasingly complex. 
A lot of time and money has been spent on building more and more sophisticated competency 
models. Competencies are in danger of becoming a meaningless buzzword, the new TQM. 
Unless companies can see a clear picture of the business benefits to be gained from this 
approach, it will become discredited.25”  
 
Dimensions
Criteria
Characteristics /
Aptitudes
Critical
Success Factors
Behavioural
Indicators
Competencies
Performance
Indicators
Behaviour
Models
 
What is competency? (SHL Group) 
Competency frameworks are necessary for competency mapping. They are used to describe 
the skills and attributes of professional staff, or to describe precise staffing needs for specific 
positions. The framework allows us to make sure that the right people are put forward for the 
right jobs, fulfilling a critical part of organization’s activities. Competency frameworks usually 
comprise of several levels forming a hierarchical structure. 
 
Specific Competency Model Generic Competency Model 
-  Team Player 
-  Customer Focus 
-  Bias toward Action 
-  Analytic Thinking 
-  Integrity 
-  Innovation 
-  Global Vision 
-  Good with People 
-  Goal Orientation 
-  Breadth of Awareness 
-  Incisiveness 
-  Reasoning 
-  Organization 
-  Drive 
-  Self-confidence 
-  Sensitivity 
-  Cooperativeness 
Two Competency Models (McCall, 1998). Specific competency model is tailored to specific 
organization, while generic model is adaptable to various organizations 
 
                                                 
25  Professor Paul Evans, London Business School, 1996 
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information 
Competency Components  
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Figure 13: Comparison between the typologies of Generic Competency Models (Frameworks) 
from three consulting companies: DDI, PDI and SHL (Sarges, 2001) 
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Figure 14: Example of the hierarchical structure of SHL Competency model 
 
The recent criticism presented by active Human Resources professionals who have 
implemented Competency Frameworks within their organizations suggests that the framework 
should be as simple as possible. Complicated and too detailed frameworks with numerous and 
constantly evolving descriptions of technical skills are difficult to implement, maintain, 
communicate and understand. Model processes and easy to use tools that would enable 
building of the specific company competence maps are needed. 
Large corporations have often developed their own proprietary competency based systems 
(CBS) for managing the competencies of their human resources. These tools are based on 
competency frameworks and used by the Human Resources Management (HRM), Human 
Resources Development (HRD), line-management and individuals; to aid planning of the 
continuous professional development (CPD). CBS are also used within recruitment, recognition 
and reward schemes, performance management, and other competence management issues. 
Accenture for instance has linked the competence management system to the training 
database (LCMS) to help the individuals and their managers to effectively locate and use the 
training resources available. This is an example of a pilot that aims at enhancing the precision 
predictability to match user needs and learning requirements. The main value added of the 
CBS is that it helps managing and communicating performance and competence related 
issues within an organization. In an inter-organizational context competency maps could 
D3.2 - European Roadmap for Professional eTraining  TIME2LEARN IST-2001-38263 
  
TIME2LEARN Network Page 37 
greatly enhance the usability of digital portfolios. Initiatives that aim at developing a common 
competency map for a specific industry sector exist already26  
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Figure 15: Examples of competency based systems (SHL group) 
 
CBS solutions are offered by specialized consulting companies, but implementing them in an 
organization typically involves large amounts of tailoring and consultation. Off-the-shelf-
solutions are rare if not non-existing. The investments needed for such a system make them 
impossible for SMEs to acquire. Nevertheless the need for competency framework enabled 
services exist within the SME domain. Consequently it would be reasonable to conclude that 
there is already a market for CMS services offered as an application service (ASP). 
In some countries the CBS are being considered as ethically unsound and as such introducing 
threat to privacy e.g. in Germany the current legislation bans building and maintenance of 
registries of employee’s competencies. 
3. Digital Portfolios 
Many European countries have extensive experience with using the ‘traditional’ paper based 
portfolio for assessment and accreditation of prior learning, e.g. for the NVQ system in the UK. 
The need for Digital Portfolios was summarized by Anne Gilleran of European Schoolnet: ‘In a 
digital world, citizens must be able to present themselves digitally’. 
There are currently several ongoing Digital Portfolio initiatives, in Europe and beyond. It is 
probably true to say that Europe is lagging behind the US, where ePortfolios have been widely 
implemented at school and university level. At the same time there are some promising 
initiatives in Europe. Digital Portfolios are being used for teacher education in a number of 
European countries. A professional body, the Royal College of Nursing (UK), provides an 
ePortfolio to its members for re-certification and continuing professional development, while the 
Welsh government will offer a type of ePortfolio to its 3 million citizens. This demonstrates the 
willingness and the ability of some European actors to understand the huge potential of this 
powerful technology to transform current practice and improve the quality of lifelong learning 
and continuing professional development, beyond initial and higher education. 
 
                                                 
26  e.g. www.careerspace.com 
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Figure 16: ePortfolio: a multifaceted tool (EPICC) 
According to the EPICC27 (European Portfolio Initiatives Co-ordination Committee) project, the 
ePortfolio could play a major role in expanding significantly the number of people obtaining the 
recognition of their prior learning and/or experience (APL/APE), and the validation of their 
competence, while providing policy and decision makers with a wealth of information (data 
mining) to establish more cost-effective plans to bridge the gap between learning needs and 
learning provision. From professional perspective the digital portfolio can become a lifelong 
learning companion and play a key role in the development of accreditation of prior learning and 
the support to continuing professional development. 
The EPICC projects aims at improving the use of Digital Portfolios by means of 
q improving the level of co-ordination between the ePortfolio-related initiatives, be they in 
initial or continuing education, public or private, SME or corporate sectors 
q making progress towards interoperability between the different ePortfolio and 
ePortfolio-related technologies 
q measuring the true benefits of the ePortfolio in education and continuing professional 
development 
q valuing current initiatives and increase the level of awareness of decision makers and 
provide the data that will help them to make informed decisions 
q encouraging and supporting new ePortfolio initiatives, by providing a one-stop-shop for 
information and resources related to ePorfolio and ePortfolio-related initiatives, support 
seminars, conferences and training programmes 
The EPICC-partners have identified 7 areas of research and development for enhancing the use 
of Digital Portfolios: 
q ePortfolios and ePortfolio-related models: e.g. an extended CV, a tool for reflecting on 
one’s own practice/learning, for planning one’s own professional development, personal 
knowledge management tool, or a sub-system of organisational learning systems. 
q Learning and teaching/training issues: e.g. pedagogical use, instructional design, 
assessment 
q Ethical, security, access and privacy issues 
q Education and training systems issues 
q Institutional planning, implementation, and programmatic issues 
                                                 
27 eLearn EAC/61/03 FR009 
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q Technical issues: e.g. integration with existing enterprise resource planning systems, 
HR systems, learning and content management systems (ERP, HRIS, LMS, CMS); 
standards and technical specification issues 
q Marketplace issues 
 
Short Term Focus on 
q the ongoing work on standards. IMS, for example, are working on standards for 
ePortfolios. CETIS are working on LIP (Learner Information Profiles) and on the 
Diploma Supplement. 
q definition of European ePortfolio functional requirements – globally, but also for the 
different communities, language. 
Mid-Term Focus on 
q application development. Giunti for instance is already developing an ePortfolio Module 
as an integral part of its LearneXact (LCMS), the key issues of which include: Portfolio 
Objects Metadata (POM, based on IMS work), Portfolio Packaging Format (PPF), and 
Portfolio Tracking Model (PTM, supports ADL SCORM) 
q Interoperability standards: ensure the interoperability of ePortfolio and ePortfolio-related 
initiatives to various information systems and services, public, corporate, communities, 
etc. 
Long Term Focus on 
q Interoperability with other systems. 
q Portable performance portfolios 
4. Collaboration for Learning 
One of the main challenges of every organization has to with sharing of knowledge among its 
members. In addition the success of knowledge-based organisations depends on how well they 
able to organize their collaborative and innovative processes. As we go up the steps of 
innovation theories from the third step up till the 6th step the importance of collaboration in the 
in the innovation process increases. While we share our knowledge in our group we start 
creating knowledge collaboratively and the line between collaborative knowledge building and 
collaborative learning is vague. 
Depending from the context, the learning communities typically include the learners as end-
users of the service, and teachers or tutors as facilitators. Within the settings for formal 
learning these communities could take the form of a group of students taking the same course, 
a class or even a school. In the context of non-formal learning the variety of forms for learning 
communities become much more diverse. They may be informal collegial groups where 
information and knowledge is being shared, or organized groups for peer-learning. Pre-industrial 
guilds could be considered as learning communities, although their main objective was not to 
support learning. The most common approach to learning communities is that, which is based 
on understanding learning as a social phenomenon. Probably the most well known recent 
advocate for a social theory of learning is Etienne Wenger, who in his book “Communities of 
Practice” (Cambridge University Press, 1998) outlines the principles of communities of practice 
as learning communities. 
Lave and Wenger described a Community of Practice (CoP) as ‘a set of relations among 
persons, activity and world, over time and in relation with other tangential and overlapping 
CoPs’. For the discussion of CoPs in this section we will add (1) that members of CoPs have a 
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shared set of interests and motivated to do something about them and (2) that CoPs are self-
generating, the membership is self selecting and they are not necessarily co-located. 
”We all belong to communities of practice. At home, at work, at school, in our hobbies – we 
belong to several communities of practice at any given time. And the communities of practice 
to which we belong change over the course of our lives. In fact, communities of practice are 
everywhere.” (Etienne Wenger, 1998) 
The social theory of learning places the focus of supporting learning on participation. 
q For individuals, it means that learning is an issue of engaging in and contributing to the 
practices of their communities 
q For communities, it means that learning is an issue of refining their practice and 
ensuring new generations of members. 
q For organizations, it means that learning is an issue of sustaining the interconnected 
communities of practice through which an organization knows what it knows and thus 
becomes effective and valuable as an organization. 
 
Learning as
belonging
Learning as
becoming
Learning as
experience
Learning
as doing
Learning
community
meaning
identitypractice
 
Figure 17: Components of a social theory of learning (Etienne Wenger) 
 
The four main components of a social theory of learning include: 
q Meaning: a way of talking about our (changing) ability – individually and collectively – 
to experience our life and the world as meaningful. 
q Practice: a way of talking about the shared historical and social resources, 
frameworks, and perspectives that can sustain mutual engagement in action. 
q Community: a way of talking about the social configurations in which our enterprises 
are defined as worth pursuing and our participation is recognizable as competence. 
q Identity: a way of talking about how learning changes who we are and creates personal 
histories of becoming in the context of our communities. 
5. Developing pedagogical applications 
The information age has brought us computers and networks but very little new in pedagogy. 
The majority of distance-learning theories and models upon which we build our understanding 
of learning today were written 50-60 years ago. Research on human nerve-system and brain is 
approaching the problem of learning from another angle, as well as is neuro-psychology. 
Technology has enabled us to build applications for supporting learning in our everyday lives 
that better and offer more flexibility. 
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The learning-by-exploration is an effective technique for learning28, in particular for task-oriented 
disciplines such as medicine. Exploratory learning not only provides skills of the domain but 
also the understanding of the embedded concepts, provided the training system is capable of 
estimating the contextual requirements of the learners and of supporting them. In most 
hypermedia systems, and simulation-based learning and training systems, learners learn a 
domain by accessing various information resources such as hypertext, demonstrations, 
simulations, etc. Learner support should effectively present the information needed to explore 
the information resources in a way that is suitable for learners’ current competence level. 
Intelligent assistants are being used to implement such learner support solutions.29 
Simulation has been used throughout history as a means of gaining insight into the behaviour 
of a real-world system. Initially, simulation was utilised as an analytical tool, providing a means 
to understand, optimise, or predict behaviour of systems of interest. Application areas such as 
building, planning, logistics, and management have used simulation techniques to support 
understanding of either current or proposed systems. Simulation games can be applied for the 
teaching of facts, concepts and principles or processes simulated by the game and to train 
specific skills. In a cooperative dimension they can be use to demonstrate, to distribute and 
promote an exchange of knowledge among participants, to stimulate thinking30. 
A microworld is a computer-based learning tool that enables an individual to interact with a 
specific environment much in the way that a flight simulator enables a pilot to practice a wide 
range of aerial maneuvers. Microworlds can teach both content and process. Having network-
based access to a multi-user microworld resource enables collaborative training of large groups 
of trainees. Microworld-based training offers considerable promise for training of complex 
management skills e.g. needed by logistics system designers and managers. 
Capabilities of using multimedia for learning made a giant leap forward with the addition of 3-D 
graphics and animation. The Virtual Reality Modelling Language (VRML). enables 3-D 
simulation-based training over the Web. In addition to the complex flight simulators and war-
games, the visualization, interfaces and re-design techniques through 3D modelling, 
animations and VRML have proven valuable also in the developing of the simulation games for 
training purposes in a production environment31 
 
                                                 
28  Kamouri, A., Kamouri, J., & Smith, K.: Training by Exploration: Facilitating the Transfer of 
Procedural Knowledge 
29  Oppermann , Kinshuk, Kashihara, Rashev, Simm: Supporting Learner in Exploratory Learning 
Process in an Interactive Simulation based Learning System 
30  Elgood: Using Management Games 
31  Galvão, Martins, Gomes: Modeling Reality With Simulation Games For A Cooperative 
Learning 
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6.2 Enabling Technologies 
The following critical capabilities have been identified: 
 
q Critical capability: Language translation (under nugget: Authoring Tools, Content 
Creation) 
q Critical capability: Delivery tools (under nugget: Distance Interactive Learning – 
Delivery Tools) 
q Critical capability: Real time assessment (under nugget: Assessment Tools)
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Authoring Tools, content Creation 
q Language Translation 10  8   
Distance Interactive Learning – Delivery tools 
q Delivery tools 4 6 10 8 4 
Assessment Tools 
q Real Time Assessment  8  4 6 4 
TOTAL Significance 22 6 22 14 8 
Table 2: Breakdown (into R&D goals) of identified Critical Capabilities for Enabling Technologies 
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6.2.1. Description of R&D Goals 
1. Learner-centred artificial intelligence models  
As the European economy is increasingly evolving in the direction of a knowledge-based 
economy, an increasingly large number of applications are used in order to support staff in 
dealing with their daily decisions and tasks. This evolution is observed in all industries and 
services where the daily activity involves decision-making and the design of solutions to deal 
with client’s problems. 
All such tasks, including deciding about granting a loan to a company in a credit department of 
a bank, dealing with an insurance claim in an insurance company, maintenance of equipment 
or plants in an engineering company, designing a component or a part in an industrial 
company, or deciding to allocate public subsidies to a project in a local government, require 
the use of software and, as a consequence, training in the use of it. This software uses various 
forms of knowledge/information, such as data, hypertext documents, models, rules, solvers, 
etc. All these applications can be extended with intelligent assistants using Artificial 
Intelligence methods to provide diagnosis, build solutions, and explain diagnosis and proposed 
solutions. The trend is to make these tools accessible through the internet. 
 
As intelligent assistants are used repeatedly to obtain information and interpretation on the 
provided solution, the user learning is improved, on the condition that the formalism used for 
such explanation is clear to the user. These AI-extended applications will be more and more 
pressingly needed in the future. One of the important topics of research in this area is to 
develop specialised development tools using knowledge representations which are well adapted 
to a wide range of domains of knowledge and which generate applications usable through the 
internet. Another research topic is related with the development of improved interpretation 
methodology, in particular when temporal variables are used in models. 
 
Advances in artificial intelligence technologies can also lead to automatic user profiling (see 
section 4 below on Adaptive Environments) and automatic language translation. 
A central component of language translation is the allocated vocabulary. Even exotic words or 
technical terms can be translated correctly and precisely, if a huge vocabulary is used. 
Besides the sheer size of the vocabulary, its refresh period is equally important for the quality 
of the translation. This problem can be solved by using a centralized database that is 
expanded and updated by new words and technical terms. Such a global-design directory 
could provide the contained vocabulary via a Web Service. Real-time translations could send 
their requests to this global directory and join the results together into a sentence. As a benefit 
of this centralization, languages can be harmonized and nearly all contemporary languages 
can be available all around the world. 
Besides precise and correct translation, the word order in the target language is a challenge for 
automatic translation. To solve this problem, a period longer than 7-10 years will be needed. 
This will require advanced artificial intelligence and expert system technologies. Research has 
been done within this topic for several decades, but no full automatic solution has been 
developed that provides high quality automatic translation. According to the identified market 
needs, automatically translated text will be a much needed capability by the end of the next 
decade.  
The routine job of translation performed by a computer can be enhanced by improving the 
process of automatic translation continuously. Hence manual post-editing can concentrate on 
a few special cases, whereby the total quality of translation can be improved. 
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Translation can be improved further on by storing the translation of standard statements (e.g. 
sayings, quotations) and requesting them in real time during an automatic translation. This 
process will be facilitated by further increase of computing and storage power. Such a service 
could also be offered worldwide via a Web Service and make the administration of a large 
database of vocabulary profitable. 
Automatic translation can be driven by Identifying words of critical importance within a 
sentence. This process is similar to the principle of outlining objects within a picture by 
pointing out their outlines in pattern recognition. The significant words reflect the fundamental 
meaning of a sentence, whereas all additional words can be translated with lower precision. As 
human post-processing always leads to additional work, the improvement of automatic 
translation is a necessary step.  
 
Sources: 
Giovani Pieri , Michel Klein, Mario Milanese, MAIC : A data and knowledge based system for 
supporting the maintenance of chemical plants, Int. J. Production Economics, n° 79 ( 2002) 
143-159 
 Klein Michel , Improving Bank credit analysis, the Finsim experience, in proceedings , 
Management and the European Union, Goran Vukovic ( ed) Kranj, Modern organization, 2002 
http://www.phil.uni-sb.de/fr/infowiss/papers/iwscript/exkurs.mt.html 
http://www.linguatec.de/service/infosmt/index.shtml 
http://www.heisoft.de/web/ssvt.htm 
http://nats-www.informatik.uni-hamburg.de/~vhahn/MT/MT.html  
2. Educational Virtual Reality Technologies 
The learning environment does not necessarily have to be real. Abstract learning scenarios can 
in many cases be more appropriate. A cognitive overload can easily develop in real-world 
environments and reduces the learners’ attention to the learning premise. Therefore it is 
necessary to dig out the relevant content within the learning process. Filtering can easily be 
achieved within virtual environments, so the learner can focus on the learning content. 
Irrespective of the learning environment – whether books, eLearning or virtual reality is used – 
recommendations from reliable sources need to be the basis of learning on a high level. 
Virtual reality learning environments will not be affordable for everyone within the next 7-10 
years, because this learning method is bound to remain very expensive. If one considers 
technically mature video conferencing today, one will find that only companies and institutions 
that have adequate allocated funds use this technology. 
 
Sources: 
http://www.swp.uni-linz.ac.at/content2/~downloads/schwan_buder2001.pdf 
3. Semantic Web Learning Systems 
Standards based on the Learning Object Model (LOM) are already accepted as a target norm, 
and the next few years will see these embedded into development tools.  The process of 
refinement and elaboration is expected to continue, but the software development industry view 
is that de facto standards will emerge as part of the core development tools, as has happened 
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with Object Based software development tools.  Using semantic technologies, content design 
should also show significant improvement. Key success factors will be the establishment of 
Open Standards, the creation of shareable content objects and the development of tools and 
services to assist developers in the application of metadata.  
4. Learner-Centred Adaptive Environments 
Recent efforts in adaptive learning hypermedia seek to improve service to the learner and 
overall user experience/satisfaction by matching the navigation process to the individual user 
characteristics. The need to personalize is getting increasingly more pressing, as modern 
learners find themselves more and more frequently suffering from navigation overload, time 
wasting and disorientation. Currently, the development of methods for the identification of 
learner needs and characteristics with minimal learner input or intervention is a key research 
area. The problem is far from trivial, considering that user information is generally uncertain, 
incomplete, ephemeral, ambiguous and possibly inaccurate. 
 
Data-driven approaches, also known as correlation or data-based inference methods, exploit 
mainly the navigation data available and impose no or minimal extra load/ disruption to the 
learner, as the data acquisition and the numerical techniques involved are transparent to the 
learner activities. In contrast, knowledge-based or analytical methods require prior knowledge 
on both the process and the learner.  In data-driven methods, the primary source of information 
is usage data, as derived from user-system interactions. Whereas knowledge-based methods 
provide explicit and probably more interpretable customization of the navigation path, data-
driven models provide automated, dynamic and learner transparent customization. Hybrid 
methods benefiting from the strengths of both approaches have also been developed. In recent 
years, research on data-driven methods has acquired new impetus due to renewed interest and 
remarkable successes in the field of information retrieval. 
 
Based on the availability of broadband mobile networks like UMTS and WLAN, the retrieval of 
personalised learning content in any place is already a realistic scenario. But a higher delivery 
rate of data does not guarantee a better quality of information. There is rather a higher risk of 
an additional flood of data, where the learner needs to look in for relevant information. Hence 
the development of content delivery will not only be driven by technical evolution but also needs 
to be developed with respect to the content. The individual analysis of qualification and 
individual content distribution will increasingly be a central component. This evolution will be 
pushed forward by the capability of storing unlimited numbers of personal profiles. It must be 
possible for learners to get to relevant information without searching or after only a short 
search. This demand requires editorial and automatic learner-centred pre-selection of contents. 
The evolution of mobile devices and mobile learning will be a major driver in the next generation 
of learner-adaptive systems.  
Another research topic is related with the collaborative use of development tools, so that 
different persons can share their knowledge in the use or design of an application used for 
learning. This can lead to the development of AI-extended competitive simulations for 
cooperative use through the internet. It is also important to develop an understanding on how 
educational games can be used to improve teaching and how to integrate simulation and 
exploration environments within learning environments. A closely related research area is the 
development of self-organising learning spaces. 
  
Business simulations are learning objects made up of several models used to simulate 
markets, the firms competing on these markets, as well as market allocation between 
products. These simulations are very efficient Learning Objects and have been used for a long 
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time, but they have several weak points. Their cost of development is high, the models used in 
the simulation, which contain much knowledge are usually not accessible as an object of 
study by the learners and trainees. The models cannot be modified easily since usually they 
are programmed in algorithmic programming languages.  As a consequence, the models’ 
formalism is not always clear. These simulations cannot often be used by distant users 
through the internet and they do not provide adequate assistance to support the trainers in the 
interpretation and analysis of team decisions and firm strategy. These simulations usually 
divide time into equal slices (master clock) and are not event-driven; as a consequence, time is 
not taken into account in a real-time dynamic way. 
 
Knowledge-based environments, integrating elements of algebraic modelling language, report 
and form generator, hypermedia engine, data base and expert system, could be used to 
develop such learning objects and add AI-based assistants to the simulation. These assistants 
could use knowledge bases for finance, production and marketing diagnosis, as well as 
strategy making. A strategy knowledge base could be developed to use the conclusions of 
many diagnosis knowledge bases. It could concentrate on the decision to abandon a product 
and/or to launch a new product given the analysis of the market position of the products 
including competitors’ product positioning and possible competitor antagonistic actions. This 
strategic assistant could be used to support any team, which could then compare its own 
conclusion and strategy with the one proposed by the assistant. The ultimate goal is to use 
the strategic knowledge base as one or several “artificial management teams” for a company. 
In such environments, the learners could play against one or more artificial teams. 
 
Another possible use of such competitive simulation could be to educate learners to improve 
the rule bases and improve the artificial teams. The trainer could also be provided with an AI 
assistant to help him analyse company strategy and present conclusions and diagnosis to the 
learners. 
5. Learning-oriented Rule-based Expert Systems  
Expert systems can be used to provide real-time, automatic learner assessment. 
The development of real-time assessment technologies using expert systems has to be 
considered from two perspectives. On the one hand, there are tools that enable real-time 
assessment of the learner’s performance within a classroom; on the other hand, real time 
expert systems technologies can be developed to provide instant and constructive feedback to 
learners in online learning environments.  
The development of real-time assessment tools for classrooms to a large extent depends upon 
mobile and wireless technologies. Compact portable computers and hand-held devices that are 
accessible via a wireless network can be used to assess the performance of the learners in 
order to adapt the learning content to the learning needs. There are already a lot of tools 
available in the market or produced by research projects and case studies on their educational 
use and potential are now being published. 
Tools and technologies for real-time assessment in online learning environments are already 
implemented in a basic way in most of LMS and LCMS that are available. Generally, these 
tools allow the creation of tests and their integration in adaptive and individualised learning 
paths as pre- or post-assessments of a learner’s performance. The development in this area 
will focus on the enrichment and the further individualisation of the feedback provided to the 
learner and the learning paths.  
There are research projects that concentrate on the development of real-time assessment via 
Intelligent Tutoring Systems (for instance in simulations), usually based on Intelligent Agents. 
Intelligent agents are defined to be “autonomous, problem-solving computational entities, 
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capable of effective operation in dynamic and open environments”. Those technologies integrate 
knowledge of the student and measures of the actions and choices of the student. They are 
based on ontological reasoning and not just on fixed decision trees. Another interesting 
approach is the research on the use of natural language within a tutoring application in order to 
enrich the interaction of the learner with the learning environment. In the arena of evaluation, 
accreditation and monitoring tools, the evolution of expert systems that automate the analysis 
of answers written by learners will allow more freedom in the design of tests compared to the 
use of multiple-choice questions that is common today. This research should lead to tools for 
generating questions, interpreting and assessing learners’ answers, stimulating/prompting 
questions from learners, comprehending and answering learners’ questions, and managing 
learners’ dialogues.   
Another aspect of the evolution of these technologies is their further integration in competency 
and skill management systems in order to realise an approach to training and development that 
is based on personal and organisational needs. 
 
Sources: 
http://www.teknowledge.com/training/research.htm 
http://www.pt3.org/technology/html/braun.html 
http://geosrv01.bgsu.edu/Frizado/res/geoled.htm 
http://www.kenda.co.uk/pr/cwizard_ke188a.html 
Archie Holmes Jr., Kathy J. Schmidt: Do mobile and wireless technologies add value to higher 
education) 
M. Luck, P. McBurney, and C. Peist, “Agent Technology: Enabling next geration computing – 
A roadmap for agent-based computing”, AgentLink II, January 2003. 
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6.3 Enabling Infrastructure 
Characteristics in short term: 
q Bandwidth Choice and availability improving but unlikely to keep pace with traffic 
demands. Entertainment, especially games will continue to dominate, with domestic 
and business use of videophone technology making inroads on capacity.  
q Functionality - 3G devices and provision readily available, mainly for in-house business 
services and domestic entertainment, especially games. Videocomms generally too 
expensive, but devices may double as video content players from hard storage media. 
q iDTV coverage over 70% with UK in the lead.  Take-up of higher functionality Set Top 
Boxes still likely to be low unless the price is subsidised. STBs will be reliable and 
capable of integration with terrestrial broadband channels, with very high storage 
capacity. “Winner” services should have emerged, though not mainstream.  Main TV 
manufacturers expect affordable HDTV to appear in 2005. 
q Integration of functionality across devices and channels emerging but services are not 
ready to capitalise. Storage capacity rising rapidly while size and cost decrease. 
q Storage media may become more convenient than online access for high volume, 
predominantly static data. 
q Laptop and Tablet PCs will replace the desktop box for the business user, with 
portable peripheral PDA as the norm. The standard key-board will survive but voice 
activation readily available for many domestic devices, especially mobile phones. 
 
Demand
Bandwidth
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3G
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Figure 18: Figure: Choice and availability of bandwidth is improving, but unlikely to keep pace 
with traffic demands. Entertainment, especially games will continue to dominate, with domestic 
and business use of videophone technology making inroads on capacity (Source: Learn Direct 
– UFI) 
q Biometrics and Nanotechnologies are the basis for most new developments (see 
IMPACT). The US Government is pumping huge amounts of money into 
Nanotechnologies, as is the UK.  The EU has put €1.4 billion into funding R&D on it.  It 
is clearly big business, but very difficult to grasp. 
q Storage is effectively limitless, low cost, and invisible. BT expect communications to 
be the same. 
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q Videoconferencing, at individual and group level, will be readily available, making e-
teaching a reality. Devices are still for individual purpose, but seamlessly integrated 
with other devices, especially in the workplace. 
q All pundits expect security to be a decisive issue, possibly restricting the use of 
technology at corporate level. 
q Technology will be cheap but service personalisation will be the added value. E-
services such as learning will be regarded as utilities, switch on/switch off with no local 
processing requirements other than access. 
q The mobile communicator/phone will be the technology keyring giving access to 
devices and services. 
 
The following critical capabilities have been identified:  
Standards, Specifications, Reference Models – related critical capabilities are: 
q Dynamic user profile can foresee demand - comparison with other similar profiles 
q Although majority of the critical capabilities related to standards are considered as 
mid-term expected time to mature, they should be summarized in the 
recommendations 
Integration and APIs – related critical capabilities are: 
q Plug and play interoperable systems components 
q Storage – related critical capabilities are: 
q Easy (better) ways to find, select and retrieve information from huge amounts of data 
like available on the WWW 
q Dynamic content simulations 
Networks – related critical capabilities are: 
q General use of broadband communications 
q Adequate connectivity anytime and anywhere when needed, both wired as wireless 
q Anytime, anywhere access and Delivery capabilities 
q Natural language queries 
q Intelligent Search Agent, Intelligent Agents 
q Virtual reality technologies 
q Augmented intelligence 
Communication – no related critical capabilities 
Middleware – related critical capabilities are: 
q Diverse learning architecture can be supported and communicate 
Devices – related critical capabilities are: 
q Biometrics enabled solutions 
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Standards, Specifications, Reference Models 
q Dynamic user profile can 
foresee demand - comparison 
with other similar profiles 
10         
Integration and APIs 
q Plug and play interoperable 
systems components 
 10        
Storage 
q Easy (better) ways to find, 
select and retrieve information 
from huge amounts of data like 
available on the WWW 
10  8 6      
q Dynamic content simulations 8   10      
Networks 
q General use of broadband 
communications 
2  2  10 6 4 8  
q Adequate connectivity anytime 
and anywhere when needed, 
both wired as wireless 
2 2 4  8 6  10  
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q Anytime, anywhere access and 
Delivery capabilities 
2 2 4  8 6  10  
q Natural language queries 10        8 
q Intelligent Search Agent, 
Intelligent Agents 
10   8      
q Virtual reality technologies 10  6     8  
q Augmented intelligence 10   8    4 6 
Middleware 
q Diverse learning architecture can 
be supported and communicate 
10 6  8   4   
Devices          
q Biometrics enabled solutions 8       10 6 
TOTAL Significance  92 18 24 40 26 18 8 50 20 
Table 3: Breakdown (into R&D goals) of identified Critical Capabilities for Enabling Infrastructure 
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6.3.1. Analytic breakdown of Critical Capabilities in Enabling 
Technologies 
In a more detailed view, more specific R&D Goals for Enabling Infrastructure were identified and 
are as follows (in order of descending priority): 
1. Standards, Specifications, Reference Models  
Dynamic user profile can foresee demand - comparison with other similar profiles 
1. Joint human and system/environment behaviour modelling 
2. Intelligent methods for data acquisition 
3. Behavioural Science 
5. Artificial intelligence and uncertainty inference methods  
6. Dynamic systems: analysis and design 
7. Adaptive and adaptable systems 
2. Integration and APIs 
Plug and play interoperable systems components 
1. Open software standards 
2. Open and transparent communication and exchange protocols 
3. Emergence of new, widely accepted hardware standards (system architecture, 
input/output ports etc.) 
4. Intelligent infrastructure agents (AI) 
5. Adaptive architectures (automatically reconfigurable) 
6. Open multimedia formats 
3. Storage 
Easy (better) ways to find, select and retrieve information from huge amounts of data like 
available on the WWW 
1. Artificial intelligence and uncertainty inference methods  
2. Data mining and knowledge discovery 
3. Dynamic systems: analysis and design 
4. Joint human and system/environment behaviour modelling 
5. Intelligent methods for data acquisition 
6. Information filtering 
7. Natural language processing 
8. Image/video processing and coding 
9. 3-D visualisation and processing 
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10. Behavioural Science 
11. Semantic Technologies 
 
Dynamic content simulations 
1. Dynamic web delivery 
2. Semantic Technologies 
3. Data mining and knowledge discovery 
4. Personalised content  
5. Joint human and system/environment behaviour modelling 
7. Dynamic systems: analysis and design 
8. Competitive games, multi-player simulations (games theory) 
4. Networks 
General use of broadband communications 
1. High-capacity optical/quantum communication systems and devices 
2. UltraWideBand wireless systems 
3. Nanotechnology 
4. Grid technology, highly distributed systems 
5. Network and application adaptability (to network/user behaviour change, network 
traffic/path change, QoS mechanism, user preferences, mobile/comms protocols in 
use etc.) 
6. Quality of Perception and user-centred networking services 
7. Human-computer interaction, user interfaces 
8. Network security, policing and traffic filtering 
9. 3-D visualisation 
10. Virtual Reality 
11. Intelligent information retrieval 
12. Application and resource sharing 
 
Adequate connectivity anytime and anywhere when needed, both wired as wireless 
Anytime, anywhere access and Delivery capabilities 
1. Nanotechnology 
2. UltraWideBand wireless systems 
3. Mobile and distributed communication protocols 
4. Ubiquitous computing 
5. User interfaces 
6. Autonomic computing 
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7. Intelligent agents 
 
Natural language queries 
1. Artificial intelligence methods 
2. Algorithm analysis and design  
3. Linguistics 
4. Neuroscience 
 
Intelligent Search Agent, Intelligent Agents 
1. Artificial intelligence methods 
2. Dynamic systems: analysis and design 
3. Natural language processing 
4. Semantic Technologies 
 
Virtual reality technologies 
1. Artificial intelligence and uncertainty inference methods 
2. Nanotechnology 
3. Human-computer interaction, user interfaces 
4. Human/system behaviour modelling 
5. Intelligent data retrieval 
6. 3-D visualisation and processing 
7. Holographic representations 
8. Computer vision 
 
Augmented intelligence 
1. Artificial intelligence methods 
2. Human/system behaviour modelling 
3. Semantic technologies 
4. Algorithm analysis and design  
5. Neuroscience 
6. Nanotechnology 
5. Middleware 
Diverse learning architecture can be supported and communicate seamlessly  
1. Intelligent semantics (AI) 
2. Educational software standards 
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3. Communication protocols for learning applications 
4. Metadata standards 
5. Semantic Web 
6. Devices 
Biometrics enabled solutions 
1. Nanotechnology, bio-electronic devices 
2. Signal and image processing 
3. Intelligent systems (AI) 
4. Biomedical Engineering 
5. Biomechanics 
6. Human behaviour modelling 
7. Neuroscience 
8. Psychometric technologies 
 
6.3.2. Description of R&D Goals 
 1. (AI) Human centred intelligent & dynamic systems 
Advances in the following technologies are needed: 
1. Joint human and system/environment behaviour modelling 
2. Intelligent methods for data acquisition 
3. Behavioural Science 
4. Artificial intelligence and uncertainty inference methods  
5. Dynamic systems: analysis and design 
6. Adaptive and adaptable systems 
7. Intelligent infrastructure agents (AI) 
8. Data mining and knowledge discovery 
9. Information filtering 
10. Natural language processing 
11. Behavioural Science 
12. Competitive games, multi-player simulations (games theory) 
13. Intelligent information retrieval 
14. Autonomic computing 
15. Intelligent agents 
16. Linguistics 
17. Intelligent semantics (AI) 
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2. Open protocols & Standards (software hardware) 
Advances in the following technologies are needed: 
1. Open software standards 
2. Open and transparent communication and exchange protocols 
3. Emergence of new, widely accepted hardware standards (system architecture, input/output 
ports etc.) 
4. Intelligent infrastructure agents (AI) 
5. Application and resource sharing 
6. Algorithm analysis and design 
7. Educational software standards 
8. Communication protocols for learning applications 
9. Metadata standards 
10. Open multimedia standards 
 
3. HCI, Visualization, Image & video processing/coding 
Advances in the following technologies are needed: 
1. Image/video processing and coding 
2. 3-D visualisation and processing 
3. Virtual Reality 
4. User interfaces 
5. Human-computer interaction, user interfaces 
4. Human/system behaviour modelling 
5. Intelligent information retrieval 
6. Holographic representations 
7. Computer vision 
 
4. Dynamic & Semantic Web Technologies 
Advances in the following technologies are needed: 
1.         Dynamic web delivery 
2. Semantic Technologies 
3. Data mining and knowledge discovery 
4. Personalised content  
5.       Dynamic systems: analysis and design 
6. Intelligent semantics (AI) 
7.  Metadata standards 
8.  Internet 2 / Semantic Web 
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5. High capacity optical & wireless systems 
Advances in the following technologies are needed: 
1.          High-capacity optical/quantum communication systems and devices 
2. UltraWideBand wireless systems 
3. Quality of Service 
4. Network security, policing and traffic filtering 
5. Application and resource sharing 
6. Mobile and distributed communication protocols 
 
6. Grid & distributed systems 
Advances in the following technologies are needed: 
1. Grid technology 
2. Highly distributed systems 
3. Distributed communication protocols 
4. Ubiquitous computing 
 
7. User-Centred Adaptable Networks 
Advances in the following technologies are needed: 
1. Adaptive architectures (automatically reconfigurable) 
2. Network and application adaptability (to network/user behaviour change, network traffic/path 
change, QoS mechanism, user preferences, mobile/comms protocols in use etc.) 
3. Quality of Perception and user-centred networking services 
4. Human-computer interaction, user interfaces 
5. Network security, policing and traffic filtering 
6. Intelligent information retrieval 
7. User interfaces 
8. Ubiquitous computing 
9. Intelligent agents 
10. Communication protocols for learning applications 
 
8. Nanotechnology 
Nanotechnology is the application of engineering, computing, and biology disciplines to the 
development of atomic and molecular level intelligent devices.  The key technologies are data 
recording and sensing. Nanotechnologies enable really small "smart objects", made from 
organic and inorganic materials.  It is best thought of as an enabling infrastructure rather than 
specific applications. Nano devices are not computers as we think of them, but they will be 
part of a pervasive computing environment.  They are small but most anticipated applications 
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are on a production scale, so they need to be cheap. Important applications are anticipated in 
the medical, industry, education and security sectors. 
Major new developments are likely to emerge from 2008 onwards as nanotechnology and 
biometrics move out of the research laboratories and into mass production.  The impact on e-
learning is very hard to predict.  It is indirect.  Nanotechnology will stimulate larger scale 
computing technologies to produce smaller, more pervasive devices.  It is more like the benefit 
of silicon chip technology, which turned computing into commodity devices.  Nanotechnologies 
will not just change the size and availability of computers, but also how we use them.  What 
we are likely to see is the opportunity for real anywhere, anytime learning, but the real 
innovation will most likely be in content, which can be embedded in real objects, not second-
hand in computers.  For example, learners may just need to pass a scanner over an object to 
find out how it works, or about the country where it was made, or to test their knowledge of its 
properties.   
 
9. Biomedical Engineering & NeuroScience 
Advances in the following technologies are needed: 
1. Neuroscience 
2. Linguistics 
3. Bio-electronic devices 
4. Signal and image processing 
5. Intelligent systems (AI) 
6. Biomedical Engineering 
7. Biomechanics 
8. Human behaviour modelling 
9. Psychometric technologies 
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7 Towards a Sustainable European Market for 
Training 
 
7.1.  Players in the professional e-Training market 
 
Our vision of the future is based in part upon the professional e-Learning market study reported 
in other T2L documents (D1 and D2.1) as well as other studies, and technology research work 
being carried out under the TIME2LEARN project. The vision developed in this section takes 
into account the fact that technology can be used to improve professional training in four main 
ways: 
a. by making it easier to access and distribute learning materials (or learning 
objects) and trainers or faculties 
b. by supporting better pedagogy (teaching methodology)  
c. by helping to design Learning Objects (LOs) with new characteristics 
supporting better the learning process 
d. by improving the management of the training process in educational 
organisations. 
 
As stated in D2 (§2.2.6) we do not consider in this report e-learning as being limited to the use 
of web-based support for autonomous self-learning, but to the use of technology in training in 
general. In that sense, the professionals who, for example, participate in training blending: face 
to face teaching for presenting concepts using presentation software, the use of internet to 
access various Learning Objects, and computer mediated cooperating software to use these 
LO in a collaborative way, are involved in e-leaning. 
We also consider that understanding of the market and its possible future trends has to take 
into account the strategies of the important actors in the market. 
The important actors to consider are of course the producers and distributors of training and 
their clients. For a correct understanding of the market it is useful to consider it as segmented, 
at least into one segment constituted by large companies and another one to do with SMEs. 
To a certain extent, governments (central and local) constitute a specific segment. 
The organisations that can be identified to play an important role in the value chain of producing 
learning content and distributing training are the following: 
 
- Educational Institutions: classical producers of content under the form of seminars and 
programmes of training (continuous education)  
- Organisations (public and private): the clients but also in certain cases the producers of 
content 
- Software companies producing and distributing Learning Content Management Systems 
(LCMSs) 
- Digital Content producers: specialised companies producing content to be used in LCMS, or 
software companies providing mainstream software used to improve company performance 
- E-learning companies offering on-line training 
- LO brokers 
- Software companies providing specialised software used in the educational market as LOs 
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- Consulting companies: they provide support to design educational programmes in large 
organisations and to transform organisation knowledge into edited digitalised learning content. 
Figure 1 explains important interactions between these players.  
 
Educational Institutions provide professional training to organisations (private or public). In 
addition they provide two main learning resources: professional trainers and content under the 
form of learning objects (LO). The training can use various forms and distribution channels: face 
to face seminars, distance education , blended learning, study programmes, all of which can 
lead to diplomas, degrees, or other qualifications. All these distribution forms can be supported 
by technology at various levels. As stressed in D2 (§2.2), content providers are becoming more 
and more important. 
Learning content producers/editors are specialised companies producing digitised content, 
usually in the form of complete on-line courses. They work mainly for large companies and 
produce this content mainly on demand. What they produce will be integrated in LCMS to be 
used by the learners in client organisations. 
Their key ability is the capacity to produce professional digitised learning content out of 
conventional content. Examples of such content include on-line courses: to learn a foreign 
language, to use a word processor or a spreadsheet, to introduce the sale force to new product 
characteristics etc. The content produced by such companies is not the basic conventional 
content to be learned, but an already sophisticated product, in the form of software ready to be 
used by a learner with access to the LCMS of his organisation. The basic content is of course 
elaborated by people in Educational Institutions or companies, who have the required expert 
knowledge. 
Learning content management software (LCMS) companies provide software (LCMS) not 
only to Educational Institutions but mainly to a much larger market of large organisations, in 
particular multinationals. 
LCMS is software used to manage information related to entities to do with the management of 
the learning process, such as learners, trainers, courses units, learning objects, etc. They 
facilitate the distribution of the learning materials and provide electronic communication 
between learners and between learners and trainers. They usually include Virtual Class 
software to support distance participation in classes or lectures. The licence price of these 
products usually depends on the number of users. For leading distributors of this type of 
software, the price range seems to be from 15 to 50 euros per user. The yearly maintenance 
cost should then be added to the licence, which can reach up to 18% of the initial licence. 
 
Mainstream software companies are important players in the sense that they produce and 
distribute software that is used for editing text and hypermedia documents. They provide 
software such as text editors, presentation software, web-publishing software, etc., which 
enables content producers (in educational organisations as well as companies) to be their own 
editors. These mainstream software companies are providing training for their product largely in 
three ways: by providing hypertext help functions embedded in the software itself, by providing 
textbooks and by providing web-based on-line courses. The textbooks can be, in the case of 
mainstream software producers and editors, produced by their own publishing subsidiaries. 
Two well known examples can be cited: Microsoft with its Office Suite and SAP AG with its R3 
ERP. Both companies are good examples of the fact that mainstream software houses can 
give birth to a huge training market around their software products. 
E-learning companies use the Internet to provide training to their clients. These clients can 
be Educational Institutions or companies. E-learning companies are different from pure LCMS 
providers in the sense that they deliver training and not the software to manage educational 
content and the training process. Some e-learning companies have developed their own LCMS 
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and are marketing it. In such a case, they provide both functions: the content and the software 
to manage the content. 
The reverse is also true: some LCMS providers currently offer on-line courses to learners or 
organisations. But this is not the case for market leaders, such as Saba or Docent. 
These companies or organisations offer final products: a complete seminar on a given topic, a 
complete course, or a full programme of training. Many of them do not offer just self-learning 
courses but also some form of on-line communication with trainers. 
 
LO broker
Publisher
LCMS 
software 
producer
E-learning 
company
Educational 
Institutions 
(private/public)
Specialised 
software
Main stream 
software
Large 
organisations
Content 
producer
SMEs
 
 
Figure 19: Key players who have an impact on the future of professional training 
 
Specialised software companies can be important players in the sense that they provide 
software that is heavily used in training. Examples of such companies are: companies 
providing business simulations, companies providing statistical software, companies providing 
decision support software, to mention but a few. 
Companies providing business simulations have been available since the 1960s. Many of them 
are university spin-offs, which are slowly but constantly growing. One such French company is 
a small multinational with offices in Europe, Japan, and the US. This company employs more 
than 50 people full-time and has a clientele consisting of multi-nationals. A French baking 
network has been training several thousands of its staff in marketing using a business game 
specially designed for that purpose. Companies providing statistical software have completely 
changed the way statistics is taught. Companies providing Decision Support Software 
constitute an industry. Many of these companies have developed knowledge-based 
applications that are used in training. In addition, they are generating a significant share of their 
income through training their own customers. 
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Learning Object brokers are organisations supporting the exchange of learning resources 
(LR) or Learning Objects (LO) between producers and consumers of these resources. Such 
organisations have a long history. One of the best known examples in the field of management 
education are the clearing houses for Case Studies. These organisations have existed since 
the 1970s in Europe and even earlier in the US. The European Case Clearing House, located at 
the University of Cranfield, and the Harvard Business School case clearing house in the US are 
well known examples. 
Publishers: These players have been collaborating for a long time now with the Educational 
Institutions (or more accurately with their faculties). They have been responsible for the editing 
and distribution of textbooks, which make up an important class of learning resources. Authors 
are now providing their books and the associated learning resources in digital form to 
publishers, who in turn provide websites from which the learning resources associated with the 
books (teaching notes, solution to exercises, slides, etc.) can be downloaded. 
Consulting companies: Consulting companies are needed when an e-learning solution is 
implemented for a large organisation. When the number of users is of the order of several 
thousands or tens of thousands, consultants are needed to define the needs, the content and 
help implement the solution. 
The clients: They include private or public organisations as well as educational organisations. 
Public organisations can be governments (central and local, healthcare organisations, 
hospitals, etc.)  
A better understanding of the market can be obtained if we consider that the training market of 
organisations is broken down into (a) large companies and (b) SMEs. 
By educational organisations we mean organisations (private or public) whose primary mission 
is training and education. These organisations have traditionally been universities, or Higher 
Education Institutions in general. During the last half century, a plethora of diverse 
organisations have emerged in the training sector. This development has partly been the direct 
consequence of legal changes, such as the obligation in certain countries of organisations to 
spend a significant percentage of their salary expenses in the continuous education of their 
employees. 
By industrial or service organisations (other than educational) we mean organisations whose 
primary function is to provide services or products to the public or other organisations. Several 
important trends have been identified in these organisations. One is that the day-to-day 
business function of these organisations is based more and more on the knowledge and 
competence of the employees, another is the tendency for increased networking with suppliers 
and clients, and another is internationalisation and globalisation. 
A consequence of the first trend has been that well trained, cooperating and competent 
employees are increasingly a key factor for organisational effectiveness. A consequence of the 
second trend is that the training of customers is not only becoming a competitive advantage, 
but it is also becoming a major source of revenue. 
The main characteristics of market trends could be summarised as follows: 
 
· E-Learning is moving from the realm of early adoption to mainstream, with most 
potential users expecting to adopt some form of e-Learning in the foreseeable future.  
· Organisations currently not using e-Learning are actively seeking e-Learning 
implementations that, from the point of view their own systems’ maintenance and 
investment, are technology free (ie. do not rely on in-house systems). This points 
towards a growing requirement for an ASP delivery model, which is free from any local 
hosting requirement. 
· Organisations are currently looking for e-Learning solutions that are flexible enough to 
be customised to reflect the customers’ delivery preferences and needs, and 
responsive enough to meet a range of learning and teaching styles. A “one size fits all” 
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product is a serious worry for potential users. E-Learning services should support self-
managed learning, mentoring, and teaching models. In other words, customers are 
looking for a technology that supports a range of different methods for the transmission 
of knowledge. 
· The “anywhere, anytime” model is taken as a given, and now includes the “any 
technology” dimension. 
· Entry costs should be kept low, and the service proportionately sized for the buyer 
organisation. 
 
7.1.1. Client needs and important trends among the players 
 
I. Large companies  
By large companies we mean companies having a minimum of a few thousands employees 
world wide. 
All companies selling a product know that customer and staff training has never been more 
timely. The market of LCMS producers consists clearly not only of Educational Institutions but 
mainly of large companies, in particular multinationals. The analysis of the use of e-
learning in these companies shows typical patterns of use, such as: 
· Training the sale force into new products. It can be the case of a bank network for 
a new financial product or a car manufacturer for a new car. One key point is to ensure 
that there is coherence and homogeneity in the way the product is presented by the 
sale force. (e.g. Renault, Peugeot). 
· Training the staff into new software tools. For example, training bank officers on 
new software for credit loan granting, training staff in a governmental agency on new 
software to support granting subsidies etc. (e.g. CA, Savings Banks in France). 
· Training the distributors towards certification. To train distributors so that they are 
certified can be a strategic goal for an organisation. The end clients need to make sure 
that the distributors they are using have obtained the right level of qualification. (e.g. 
Microsoft, Alcatel)  
· Training the clients. Many product characteristics which constitute a critical 
competitive edge may not be used effectively, for the mere reason that the client 
cannot find a solution to the problem of training the users at an acceptable cost and 
given the constraints of users. 
· Training person to solve a shortage of competence  
This is observed in companies whose development is slowed down by shortage of qualified 
personnel. One good example is CISCO, who have created not only a company academy, 
but also partnerships with universities, aiming at developing courses and training personnel 
in planning and designing network infrastructure. 
The training of clients constitutes for certain companies an important source of income. The 
more sophisticated the product is, the more important the training will be. 
A good example is provided by a software company developing and distributing dealer room 
software. The sophistication of the support needed by market dealers working in financial 
markets, is such that for a company we have studied 50 % of its revenue is generated through 
training! 
The analysis of the policy of some of the leading companies in this area, such as Saba, 
confirm these observations. 
These trends lead clearly to an increase in the demand for appropriate technology to support 
the above mentioned activities, as well as an increase in Enterprise Universities and e-learning. 
Two known examples in France are ALCATEL (5 company universities) and Renault. In 
particular, one can reasonably forecast a significant increase in the demand for e-learning 
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geared to specific business areas, an increased role for the training of personnel due to the 
acknowledgement of the increased importance of highly qualified personnel to leverage 
organisation performance, and a trend in favour of more cost-effective training of clients on the 
products or services provided by the organisation. This leads organisations to equip themselves 
with LCMS software and to develop e-learning courses in collaboration with content providers. 
 
2. SMEs  
Given the current cost of LCMS, SMEs do not constitute presently a large market for LCMS 
providers. However, these companies require e-learning solutions with low entry cost and a 
price structure in relation with the buyer size and needs. They can also use the services of 
companies providing blended learning, in conjunction with educational or professional 
institutions. 
 
3. Educational and training institutions 
 
In Educational Institutions, it is clear that the use of technology will be increasing. This is the 
first important trend. The use of technology is not a recent phenomenon in Educational 
Institutions providing training. Most such educational institutions have been doing this for many 
decades. What is clear is that the management of the learning resources demands the use of 
more and more technology. LCMS is a new kind of software for many Educational Institutions, 
but in the near future they will be increasingly used due to the need to be more efficient in the 
management of the learning process and reduce the cost per learner. If we refer to the 
classification we gave at the beginning of this section, this type of technology has not so much 
impact on the learning process, as it has on the access to learning objects and the 
management of Educational Institutions (registration of learners to courses, allocation of 
trainers to courses, allocation of classrooms, distribution of digital learning resources, etc.). 
There is no important change in the pace of use of specialised software; this kind of software is 
used for a long time and the only important change will be that gradually such software will 
provide the capability of internet access. 
The second important trend is the harmonisation of the structure of higher education at the 
European level and the internationalisation of Educational Institutions (see  D2 §2.2.2). The first 
trend, related to the structuring of higher education through the Licence/Master/Doctorate 
(LMD) streams, is not relevant directly to our topic. The Formation of international alliances 
between Educational Institutions leads to the offer of joint programmes of training into the 
market. One typical example is the TRIUMPH programme offered by HEC, London Business 
School and the Stern School of Management in the US. This trend is important since it leads 
to joint design and production of training. This kind of work requires technology to support 
cooperative work from a distance. Another example is the development of joint action between 
Engineering and Management Schools to support Training Centres in new EU countries. 
A third important trend is that these Educational Institutions have to take into account the new 
distribution of training services through the internet. In other words they have to develop their 
strategy concerning the use of Internet as a distribution channel, and  in conjunction with 
other channels. It is observed that Educational institutions are adding e-learning services to 
complement their training offers, in most cases as blended learning. Distance Education 
Organisations deserve a more detailed analysis. 
4. LO brokers have been until now small players. They operate mostly within very specific 
niche markets, such as case clearing houses for the market of Management education. 
However, they are increasingly aware that marketing is important to their business, as well as 
delivering their LO more effectively to the educational institutions and to companies. They 
started delivering their products through the internet years ago. They are keen to expand their 
product line with new types of learning objects, such as CD-ROM and simulation software. 
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With respect to simulation software, the companies developing them have so far taken care of 
the distribution themselves, but recently some LO clearing houses are used as distributors.  
5.  E-learning companies have also been small players so far. It seems their turnover has 
decreased significantly in 2003. On the other hand, the need for such services in SMEs is real. 
For example, it has been observed that some publishers have launched e-learning platforms to 
assist training in “Microsoft Office” software, and this has proved to be a most successful and 
profitable initiative (see below).  
6. Publishers. Many of these organisations have now started offering e-learning services. 
Usually they start with e-learning for “Microsoft Office” systems. The publishers own the 
copyright of books and articles and have provided access to articles through web-sites since 
the early days of internet.  
 
7.2. Threats and Challenges 
 
This section seeks to address the following questions: 
(a) What is the future of the European e-Learning market?  
(b) Which variables have an impact on the development of this market?  
(c) What opportunities and risks could occur in the next coming years? 
1. The importance of a powerful telecommunication infrastructure and adaptive data 
transfer 
The future of e-learning is linked to the upgrading of telecommunication infrastructures. In this 
field, optimism is overwhelming and few people seriously doubt that technology will be an 
obstacle to the development of e-training. One of the characteristics of e-learning applications 
is that a steep increase in data transfer may be needed. For example, due to a video session 
being activated to enable live video exchange between learners or between trainer and learners. 
In addition, as the May 2002 Information Society report underlines, learning services are 
expected to remain an important sector of the economy. 
The provision of training is not just a technical question. It is also a legal, fiscal and cultural 
question. It should be stressed that the development of professional training is also related to 
legal constraints. The time each employee can devote to improving his professional 
competencies is in several countries defined by law in the sense that the company employing 
them is required to spend a percentage of the total salary on training. Even if it is generally 
acknowledged now that employee knowledge is a key factor for the success of a company, the 
idea that management will always provide time for training does not tie up with what one can 
observe. Day-to-day pressure in organisations often leads to the impossibility of allocating 
employees’ time to investment in new knowledge, if short-term return cannot be secured. As a 
consequence, national legislation in favour of employee rights to training is certainly an 
important variable to improve the level of competence. Therefore, the Commission should 
encourage all EU countries to harmonize to a certain extend the rights of employees to 
training. Countries which have legislation favourable to training, such as France, tend to provide 
more regular training to their workforce and benefit from internal training resources. (Milroy 
2001). 
In certain European countries (Hungary for example), the shortage of skills can also be 
reduced through immigration of skilled labour. This implies a change in immigration policy. 
Dutch and Nordic companies have been early adopters of e-learning solutions due to cultural 
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reasons. 
 
2. Importance for Europe to have a high-performing industry in all sectors contributing 
to the e-learning value chain. 
As we have seen, many actors play a role in the use of technology in training. With respect to 
the management of the training process, it can be argued that it is important to have some 
European software companies that are able to compete with their US counterparts. The two 
leading US companies providing LCMS are Saba Software and Docent both of which are 
SMEs. The first one is a company of about 350 people world wide and the second has less 
than 200 people. One of the European leaders is probably Information Multimedia 
Communication AG (IMC) who employed about 135 personnel in 2002. 
It should be noted that LCMS can be considered as an extension of the Human Resource 
management module of an ERP system. In a large multi-national or a large company, the 
interface between an LCMS and an ERP is a necessary requirement. It is a necessary 
requirement for an LCMS to interface with the personnel management system, so as to feed 
the LCMS with the employees names and related information. In some cases, the employee 
numbers can run into ten of thousands. This is the case for SAP AG, Oracle and PeopleSoft.  
In the case of SAP its e-learning module is provided by IMC (10% of IMC ownership belongs to 
SAP AG). 
It is a reasonable goal to help some European LCMS producers to achieve the size needed to 
compete in the international market by supporting their R&D through European projects. It 
should be stressed that some medium-size software European companies have been able to 
compete in the international market. Europe should have some champions. Its shows again 
that the key success factor is the quality of the of LCMS design ( and hence the quality of the 
designers) and the efficiency of marketing and management. 
Unfortunately, with the noted exception of ERP (with SAP), Europe has not been able to give 
birth to mainstream software companies (in office systems, operating systems, compilers, 
etc.). Specialised software companies are fairly competitive and numerous in Europe, even if 
some important segments have been lost to their US competitors such as statistical software, 
DSS software, and compilers.  
It is important to identify well managed and top performing European companies involved in the 
e-learning value chain. These could be LCMS companies, content production companies, and 
on-line training companies, whose main goal is to grow in the training industry and to 
participate in European projects. It is essential that European industry champions are 
supported by R&D programmes. 
3. Finding the best blend of technologies for a given learning problem 
The important question is not the use of technology itself, but to find the best possible use of 
available technologies to solve the training problem at hand within the given constraints. Over-
expectation with respect to e-learning may be related to a mismatch between the technologies 
used and the learning problem to be solved. 
For example, to provide the sales force of a multinational company with the description of new 
products through an LCMS accessible through internet before launching the product in different 
countries may be very helpful for the training of the sales force. However, it can be argued that 
this sort of training does not involve much learning, apart from memorising information 
concerning the product, the competition, and sales arguments. 
In a situation where the competence to be acquired is more complex, an important question is: 
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what is the best use of human resources and technology to achieve the required level of 
competence through training and learning? 
In more complex but not infrequent situations the training required may not just amount to 
memorising information and sales arguments, but also to the understanding of new concepts 
and new methods, the mastering of these methods, and ultimately the associated software 
supporting the method and the business process. 
For example, training may be required to ensure that a bank sales force accustomed to the 
process of granting loans to private persons can learn the much more complex process of 
granting company loans. A good blending of technology to train several hundred credit officers 
to the methodological approach is not easy to define. Considering autonomous self e-learning 
alone may not be the right solution in terms of cost vs. performance. In such situations, it may 
be better to complement face-to-face sessions with e-learning and a knowledge-based 
component in the software supporting the process of analysing the files. 
4. Using technology in a way not coherent with the strategy of the organisation 
By “bad use of technology” we mean a use which is not coherent with the goal of the learners 
and of the organisation. The motivation of many executives attending an executive MBA 
programme is not only to update their knowledge, but also the opportunity to meet and 
exchange ideas with experts in various fields of management. It would not be a good idea to 
replace all the training sessions by on-line self-learning through the internet. On the contrary, 
for a distance education programme, improvement in the quality of the interaction and access 
to learning resources through the internet is a natural advantage. 
5. Disregarding useful experience  
Organisations providing distance education have had long experience in using several 
technologies. They have for a long time identified needs which seem to have been recently 
discovered by the e-learning research community (see Perriault), such as: 
 - training must be carefully adapted to personal needs 
- content must be updated more and more frequently  
- a fast response and engaging interaction with the organisation providing the knowledge is 
needed 
- learners wish to have the ability to meet other learners and instructors. This wish is related to 
the social need to link with other learners and instructors. 
Not to involve in research projects organisations having much experience in distance 
education, such as the OPEN University in GB or the CNAM in France, would be a mistake. 
6. Overcoming the national barriers by developing alliances between players 
A major obstacle to the development of a proper European “e-learning” market is that it is 
fragmented between countries. The barriers of language and cultural differences are hurdles to 
cross-country co-operation. We have pointed out above that cultural (and also legal) 
differences, in terms of time available for training in organisations vary significantly from one 
country to another.  
The barrier of language will decrease if a requirement is imposed to educational systems to 
support at least two foreign languages. As a consequence, we would like also to point out that 
the development of the e-training market is related to its ability to deliver in many languages. 
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7. Over-expectation in what technology can deliver: perception gap between 
technology and use of technology 
It would be a mistake to replace standard training practices by e-learning without involvement of 
the trainers. Some consider the traditional “schooling” model could be a barrier to a quick 
development of e-learning market. The May 2002 Information Society report expects a 
reluctance to change in that area. One important variable will be the development of the use of 
technology in the organisations in charge of training. The most advanced countries put the 
emphasis on the proper use of technology by teachers. This distinction between technology 
and use of technology is crucial. 
8. Service provision and personalisation  
Service provision and personalisation (personalised guidance and support) are expected to 
become more and more important. In the coming five to ten years, integrated service provision 
should be the most frequent standard. The L-Change survey considers that the winning 
category in the next five years will be “those who will be able to offer system solutions or niche 
products with ad hoc services, tailored and expensive, but of high quality”. The May 2002 
Information Society report takes the same view, adding that an “exhaustive offer (including 
services) would be a positive comparative advantage”. 
9. Access to funding  
Access to funding is a major challenge in this respect. Collaboration between education 
entrepreneurs and investors should become more and more intense and should result in well-
funded ventures with sound strategies. Venture capital (VCs) notably could back e-learning 
projects. The problem often noticed is lack of understanding between the investor and the 
education entrepreneur. In order to attract VCs and other private investors, the European 
authorities could set up a European e-learning Investment Fund (EIF). 
Business Angels could also play an important role in the future. They could provide expertise 
to the candidate projects for EIF in order to meet the necessary requirements for funding. 
Finally, the institutional context of learning should also be taken into account. The European 
Commission, which has set up priorities in its e-learning Initiative for the European 
Commission, could support these priorities by subsidizing chosen projects.  
Governments could also step into the e-learning challenges. They are potentially able to 
support supply by commissioning materials and services. But they could also support demand 
by increasing the funding for e-learning purchases in the two segments they control: education 
and government training. 
10. Ignoring the advantages to be gained through inter-university collaboration  at the  
European level 
Within the framework of Erasmus, global clusters of European Universities will form alliances to 
offer courses which are validated via a European degree. Even if the goal of these alliances is 
university education, rather than professional training, such alliances offer a good opportunity: 
-to develop jointly new Learning Resources (LRs). 
-to make use of LCMS and LR brokerage platforms, resulting from European collaboration and 
companies. 
This should prove useful since faculties will have to collaborate to develop jointly programmes 
and courses units. 
11. Failure to exploit the potential of Artificial Intelligence in E-learning 
It is well known for a long time that Artificial Intelligence (AI) coupled with simulation can 
provide the basis for the development of extremely efficient Decision and Work Support 
Systems. These systems have the capability to support users in their day-to-day tasks; but 
they also have the capability to support learning very efficiently, as soon as three mechanisms 
are available: 
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e. the formalism used  is clear to the user/learner 
f. the system provides explanation functions  
g. the system gives access to hypermedia documents 
 
To adopt a knowledge representation formalism which is clear to the user is the key to 
understanding knowledge. For example, an algebraic modelling language will always be clearer 
than a spreadsheet notation which does not allow clear notation due to its design. Knowledge-
based systems can provide very efficient explanation mechanisms, even if they are in a work-
in-progress stage. Equation reasoning technology also developed in the AI field can provide 
explanations when the knowledge involves quantitative models. Finally the availability of 
hypermedia in performance support systems (such as DSS and work flow systems) in addition 
to the first two mechanisms will help support much better learning at the work place. Such 
systems are used in banking, in Educational Institutions for teaching management strategy 
(Klein 1999), in engineering companies to support maintenance engineers (Pieri et al. 2000) 
etc. 
12. Coupling AI and management competitive simulation for cooperative use through 
the internet. 
Business simulations are learning objects made up of several models used to simulate 
markets, the firms competing on these markets, as well as market allocation between 
products. These simulations are very efficient Learning Objects and have been in use for a long 
time; however, they have several weak points. Their cost of development is high and the 
models used in the simulation, which contain much knowledge, are usually not accessible as 
an object of study by the learners and trainees. The models cannot be modified easily since 
usually they are programmed in algorithmic programming languages.  As a consequence, the 
relations between models are not clear. These simulations cannot in general be used by 
distant users through internet and they do not provide much assistance to support the trainees 
in the interpretation and analysis of team decisions and firm strategy. These simulations 
usually divide time into equal slices (master clock simulation) and are not event driven; as a 
consequence, the role of time in Business Decisions is not simulated in a real, dynamic way. 
Knowledge-based environments, integrating algebraic modelling languages, reports and form 
generators, hypermedia engines, databases and expert systems, could be used to develop 
such learning objects and add AI-based assistants to the simulation. These assistants could 
use knowledge bases for financial, production and marketing diagnosis as well as for strategy 
making. A strategy knowledge base could be developed to use the conclusions of the three 
diagnosis knowledge bases. It could concentrate on the decision to abandon a product and/or 
to launch a new product given the analysis of the market position of the products, including 
competitors’ product positioning and possible competitor antagonist actions. This strategic 
assistant could be used to support any team, which could then compare its own conclusions 
and strategy with the one proposed by the assistant. The ultimate goal is to use the strategic 
knowledge base as one or several “artificial management teams” for a firm. In such an 
environment, the learners could play against one or more artificial teams. 
Another possible use of such competitive simulation could be to educate learners to improve 
the rule bases and improve the artificial teams. The trainer could  also be provided with an AI 
assistant to help him analyse company strategy and present conclusions and diagnosis to the 
learner. 
13. Learning theories 
It would be a mistake not to allocate some research money to improve our understanding of 
human learning. This type of research is carried out in the field of cognitive processing, 
cognitive psychology and AI (reproducing human learning in machines).  
It is somewhat of a paradox to see so much e-learning literature claiming that they support 
learning and strictly nothing of substance concerning the demonstration of this claim. To claim 
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that a system supports learning can only be substantiated if the person claiming it has applied 
a learning theory. 
To demonstrate that your software supports learning, your claim must be testable. This implies 
the use of a hypothesis based on a learning theory or model. 
It is for example clear that much of the use of LCMS has not much to do with learning, but 
much to do with information access. When a large multinational is using an LCMS to provide 
information on its new line of product to its sale force worldwide, it is rather providing 
information than supporting learning. Learning is a cognitive process. Of course memorising is 
essential in learning and accessing information is essential, but learning is not limited only to 
this. Thus it may be argued that learning theories are not needed for helping in the design of 
better Learning Objects for elementary cognitive activities involved in learning. However, for the 
assimilation of more valuable, higher level knowledge, including methodological knowledge, it 
may be essential. 
7.1 Examples of Good Practice 
7.1.1 Public-private partnerships (PPP)  
Public-private partnerships make it possible to accelerate innovation and fund research in the 
training process. Another goal is making companies and universities collaborate in order to 
reconcile labour supply and demand in terms of professional skills and profiles. State-owned 
and market actors increasingly collaborate in order to increase efficiency. Thus, US corporate 
training is increasingly outsourced to universities. 
1. Educational programme development  
A well known example is the development of the CISCO Networking Academy Program, which 
encompasses comprehensive eight semester/560hr courses that teach participants how to 
design, build and maintain computer networks (cisco.com/redu/emea/academy/sponsored-
curriculum.shtml). This program has been adopted by a number of Hungarian vocational 
educational systems with the cooperation of the Hungarian Government. Cisco provides them 
with the necessary laboratory equipment. It is however expected that other European 
Companies in the network infrastructure business (ALCATEL, Siemens) will launch similar 
programmes. Companies looking for a skilled workforce can get involved in the Academy 
activities and have direct access to the graduates. The case of Hungary Axelero, the largest 
internet ASP provider (wholly owned by the Hungarian state-owned PTT Matav), is an example 
of such a partner. Another method is the sponsorship of students to attend a curriculum 
provided by a company. SUN Microsystems have sponsored European students to follow 
training on subjects like “Fundamentals of UNIX” in its training Centre in Birmingham. 
One of the potential pitfalls in this kind of collaboration is the risk that the collaboration turns 
into a short-term marketing operation. In addition, many suppliers focus exclusively on their 
own interests and the fallout for Europe as a whole is ignored. In fact, large-scale projects in 
education seem to be concentrated in large (mostly US-based) multimedia and IT groups. 
 2. Portal development 
Synergies can also be found between economic sectors. This type of initiative is seldom found 
in the US, but exists in Spain. The Banco Santander, the CSIC and the Ministry of Technology 
and Research have jointly created a portal for students, ranging from primary to continuous 
education. 
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University-Entreprise Partnership (UPP) for programme and LR development. 
There are already various degrees of synergy between companies and educational institutions 
in the national vocational training system in Europe. One example is the Community of 
European Management Schools (CEMS). This consortium regroups 17 leading European 
Management Programmes with 40 leading, large corporate partners. The corporate partners are 
of course mainly interested in recruitment; however, they have been involved in the design of 
the new Masters’ programme in International Management (MIM) and in the course design by 
providing information on business case study writing and participation in case discussion. 
Furthermore, the CEMS partners have decided to use the brokerage platform EducaNext 
(derived from the UNIVERSAL European Project) to pool their Learning Resources and support 
the work of the inter-faculty group in charge of designing common courses. 
 
Role of the European Investment Bank (EIB). 
At the EU level, the European Investment Bank (EIB) launched in 2000 the “Innovation 2000” 
initiative (i2k). Its goal is to offer funds to various projects and SMEs, supporting public-private 
collaboration initiatives and helping computerisation in schools and IT training centres.  Finally, 
it also helps to build infrastructure for less developed regions in the Union. The main tool used 
is long-term loans, which means that the EIB should select the most sustainable projects. 
Three main actors are involved in these projects: educational institutions, companies and the 
media. However, it would be a mistake not to have industrial partners in most e-learning 
European Projects. These partners must have the goal of developing their e-learning potential. 
The only way to guarantee a minimum of agreement between research and market needs is to 
involve such industrial partners  
7.1.4 Exchanging Learning Resources. 
For some time now there have been organisations created by universities to exchange 
important LRs. This is a particularly developed practice in the domain of Management 
Education. 
The classical example is the Case Studies Clearing House. Several such clearing houses exist 
in the US, the best known being the Harvard Business School clearing house. In Europe, the 
Cranfield case Clearing House and The Centrale de Cas et Media Pédagogique (CCMP) of the 
Paris Chamber of Commerce are well known. 
All these Clearing Houses are now making their LRs accessible through the internet, they 
protect the IPR of contributors and they pay them royalties. 
There is no doubt that the activity of these Clearing Houses will grow and they all have 
extended their line of products to CD-ROM format and even e-learning. 
More recently, brokerage platforms have been developed through European projects, such as 
Universal, which now provides an operational platform under the name EducaNext. 
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7.1.5 Exchanging Knowledge  
We have witnessed several initiatives launched to share knowledge, in order to reduce the cost 
of access to learning resources or of the creation of learning resources. 
The Kaieteur Institute for Knowledge Management has defined ten types of ‘knowledge 
exchanges’ (http://www.kikm.org/): 
1. Knowledge Auctions 
2. Knowledge Stores 
3. Question & Answer Exchanges or Expert Exchanges 
4. Intellectual Property Exchanges 
5. E-Learning Exchanges 
6. B2B Knowledge Exchanges 
7. Talent Exchanges 
8. Community-Based Social Capital Knowledge Exchanges  
9. Vertical Knowledge Exchanges  
10. e-Knowledge Market Enabling Technologies 
Knowledge Auctions 
This type of exchange is designed to be a community site for trading intellectual capital 
assets. At the heart of the exchange is a dynamic pricing mechanism, where sellers can ask, 
and buyers bid, on the knowledge items for sale. An example of this type of site would be 
http://www.knexa.com/. 
Knowledge Stores Or Malls 
This type of market is a virtual store or mall where knowledge products in particular, can be 
listed by sellers and purchased by buyers, usually for a fixed designated price. 
A classic example of this type of site would be http://www.knowinc.com/ 
Expert Knowledge or Question & Answer Exchanges 
There are some sites in this group, the focus of which is mostly on aggregating a catalogue of 
experts in an expert directory, who can be contacted for technical advice. Some sites are 
founded mainly on a Question & Answer paradigm. 
Other sites represent a hybrid of these two approaches. Some have a vertical flavour in the 
sense that they may be focused on aggregating a community of experts in a particular field 
such as IT. Some operate using a “free” business model, and others operate on a royalty 
model. What they all have in common is the creation of a virtual on-line exchange for people 
with questions to be matched with experts who can supply the answers. 
Good examples would be http://www.experts-exchange.com/and http://www.keen.com/. Yahoo 
has just entered the market with a new site at http://experts.yahoo.com 
Intellectual Property Exchanges 
Intellectual Property exchanges are targeted at the creation of an on-line market-place for the 
trade of intellectual property, such as patents, trademarks, copyrights and software licenses. 
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Such exchanges are unique environments, requiring support services to help people with the 
packaging and description of the items for sale; they may require anonymity and may involve 
specialized protection and valuation challenges. 
Leading examples are http://www.yet2.com/, and http://www.pl-x.com./ 
Stock Market or Investment Knowledge Exchanges 
The investment community appreciates the fact that knowledge is indeed key for success or 
power. A number of sites have been pioneering a knowledge exchange model where people 
trade or invest knowledge with others, and become rated as experts based on the community 
rating of their success. 
An example of this type of virtual market-space is http://www.iexchange.com/ 
eEducation or eLearning 
These are sites that aggregate training courses, educational content, and learning resources 
whereby people can connect to the network and engage in on-line e-learning for a fee. A 
leading platform enabler is http://www.saba.com/ 
Fatbrain.com recently announced it would launch a “Learning marketplace”. 
We have already described this type of platform in our analysis of the market players. 
Community Oriented or Social Capital Oriented e-Knowledge Markets 
These types of sites are community exchanges set up to foster economic development and the 
growth of society. They have an underlying shared purpose. Their logic is that all network 
members should be able to participate in the benefits of knowledge exchange. An example is 
the NARS Knowledge Marketplace that the and Agriculture Organisation (FAO) is planning to 
introduce. The FAO is a United Nations agency, with a mission to foster development in food 
and agriculture. By hosting and organizing a digital knowledge marketplace, it uses similar 
principles to the other types of e-knowledge exchanges. However, the purpose, in this case, 
would be broader stakeholder benefit. 
Intellectual Capital Exchanges 
These are digital market-places for trading talent, work, jobs, professional services, and 
projects; in other words, for matching the supply and demand for human capital. This is a 
segment that is being driven by the war for talent; particularly in technical fields. It is also an 
outgrowth of the e-lance and free-agent economy. There is quite a range, in terms of the focus 
and sophistication of these types of sites. 
Prime examples of such community exchanges would be www.hello brain.com/,  
www.iq4hire.com/, and the Monster Talent Market at www.talentmarket.monster.com. Another 
example is www.earthweb.com/ and its “IT Services Knowledge Market”. 
Vertical Knowledge Market-Places 
These are knowledge exchange sites with a particular industry focus such as Oil and Gas, 
Construction, Health Care and so on. 
B2B Knowledge Markets 
These are e-knowledge exchanges designed to process knowledge transfer between 
corporations. The B2B revolution is streamlining supply chains in such directions as logistics 
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and procurement. In a parallel fashion, B2B e-Knowledge markets rationalize communication 
and knowledge supply chains within a specialized community context. 
An example is  www.ebrainx.com. 
7.1.6 Network Learning and Teaching 
In this case, faculties from two (or more) Universities join forces to design a new course and 
teach it. 
The course is designed by faculties from two or more Schools. The course is then taught by 
each faculty to its students or participants face-to-face and at the same time to distant 
students by video. In the same way teams of students or participants from various companies 
can work on joint projects and meet for negotiations, working sessions, and presentations of 
their project using PC-based video and Computer Supported Cooperative Work software. 
In such a case, technology is used to provide the participants with the maximum exposure and 
interaction with the best faculty and experts. This type of teaching is particularly suited for 
topics and seminars of a transversal nature (problem-oriented), where a variety of 
competencies has to be pooled to cover the spectrum of knowledge needed. For an example of 
such course taught between several European business schools and a discussion of the 
problem to be faced when implementing such joint courses see (Klein, Gauthier, Rajkovic, 
Mayon White 2001).  
Educational Institutions and organisations have to address the need to design training, gather 
competencies and adequate learning resources faster to offer adequate training to their clients. 
They must become more flexible in gathering the resources needed to meet the training needs. 
Network teaching and learning is a possible solution. It requires solving two problems. One is 
related to technology: it must be possible in a standard way and a low cost to allow groups of 
faculties and experts to use virtual classes in a reliable way and without any special 
preparation. This means that all professional training organisations and enterprises, including 
SMEs, must be able to engage in virtual class sessions at a low cost. 
Of course the cooperation of trainers and faculties is not only a question of technology. A 
serious collaboration cannot be built without the willingness to cooperate. This implies mutual 
esteem between the faculties, the belief that the contribution of each partner will lead to a 
seminar of better quality, and requires a common vision of the seminar session. There are also 
administrative obstacles to such type of collaboration, such as university administration 
measures and the teaching commitments of faculty and trainers as measured by the number of 
hours in the conventional classroom. 
7.2 Accelerating market development 
7.2.1 Developing value chains 
It is extremely important to define the roles and co-operation opportunities of various operators 
and parties, both at the national and the international level. The basic premise for the value 
chains is that the design, creation, implementation and maintenance of e-Learning products 
and services consist of multifaceted functions requiring practical co-operation between several 
parties. At the same time, it is also obvious that networking can provide the said products and 
services with new added value. We have analysed the interplay of the various players in the 
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introduction to this chapter. We have pointed out in § 1.1 that if the content editor companies 
were rather numerous in Europe, this was not the case apparently of software companies 
developing LCMS. The inclusion such companies in European Project is important to help 
them in their R&D. 
7.2.2 Promoting multi-partnerships and consortium models for 
eLearning projects 
What is typical in the eLearning field is the operation of numerous small organisations. These 
minor units typically specialise in specific areas (such as LMS provision, eLearning content 
development, eLearning support services). 
This means that practical networking must be supported between the various operators. A 
precondition is to use consortiums involving a number of operators, and consortium-based 
implementation models in public eLearning projects. This presupposes the development of 
financing instruments and directing funding to meet the pre-production needs, plus the 
development of production-required legal agreement models and practices.  
7.2.3 Supporting the development of competencies for advanced 
eLearning procurement 
Generating a genuine market in the field is the only way to achieve a substantial volume of 
eLearning content production and other related activities. However, the basic premise also 
includes support to various clients (primarily community clients in the current situation), plus 
their development to assess eLearning products and services, procurement, and profitability. 
The lack of established procurement processes and non-professional purchasing are currently 
major impediments to market development. Regarding businesses and communities, new 
operations models must be developed for the purchasing of eLearning products and services, 
for example, by clarifying the possibilities of joint acquisitions, through procurement chains and 
by developing sector-specific eLearning programme entities. 
7.2.4 Launching sizable projects within the public sector 
The public sector should launch sizable eLearning exploitation projects. The projects should be 
all-encompassing and focused on real problems that can be resolved using ICT with significant 
benefits. During the next 5-10 years, the public sector will undergo a swift and profound change 
of generation, which has been identified as a problematic issue, where exploiting the 
possibilities of eLearning may provide tangible cost, flexibility and quality benefits. Also the 
challenges such as eGovernment and services for the citizens require large scale operations 
that, when implemented, will give the market a significant boost. 
7.2.5 Systematic collection and continuous updating of statistical data 
and future forecasts within the field of education and training 
Perceiving the field of eLearning in its entirety is a difficult task for the various operators and 
parties, due to the fact that the necessary descriptive hard statistics and industry-specific data 
are practically non-existent. What is required as the background for eLearning development is 
more accurate quantitative data indicating the significance of learning for society, organisations 
and people’s daily lives. Apart from this information, monitoring-related and predictive 
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information is also required pertaining to the effects of ICT on work and work culture 
development. 
7.2.6 Encouraging versatile collaboration 
eLearning planning and implementation is predominantly collaboration by nature. As stated 
above in conjunction with the value chains, versatile collaboration is already generating new 
implementation models and operative programmes. Versatile collaboration is a precondition for 
the generation of added value through network-based operative programmes. 
7.2.7 Supporting the development of regional eLearning clusters 
Network-based collaboration will emerge on those operating levels where people have natural 
possibilities to personally meet other people both regularly and occasionally. This can be done 
best at the local but also partly at the regional level. Naturally, network-based national or 
European-wide collaboration is also required. 
7.2.8 Developing crucial human resources in eLearning 
High-quality eLearning planning, implementation and monitoring require a variety of know-how 
and competencies. Some of these areas of expertise are general, others typically eLearning-
specific. 
The central premise for developing eLearning products and services is their expert use and 
processing. As several surveys and research reports indicate, the eLearning technologies and 
products are already of a high standard, but there are still problems in their adoption, 
pedagogic and operative support, and in the increase of their communal use. One of the 
indicators is that, in the school-oriented eLearning market, complementary training for teachers 
is the fastest growing market segment. 
7.2.9 Developing knowledge management tools and processes for 
individuals and communities 
In this millennium, businesses and other communities can no longer be divided into knowledge-
intensive ones and those not requiring knowledge management. In addition, it is no longer 
possible to distinguish knowledge work from other types of work. Knowledge management is 
an inherent part of all individuals’ and organisations’ basic competence. From an individual’s 
point of view, the greatest challenge is how to manage knowledge and where to look for it. 
What organisations also consider essential is the capability of developing efficient exploitation 
of available knowledge resources, the methods of using tacit knowledge, and understanding 
what is not known in the current situation. To be successful, an organisation must be able to 
create a context for the outcome of their members’ innovativeness, which can benefit the entire 
organisation, the profitable working together of their teams, and the dissemination of 
knowledge. 
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7.2.10 Leveraging eLearning with the game and simulator industry 
One of the rapidly growing sectors in the global market is the game industry, which has been 
ignored to a large extent until very recently. With the development of broadband technology and 
digital television, the industry will generate substantial new demand, and new production 
opportunities. 
What is extremely important regarding children’s and young people’s general learning 
opportunities and ICT user skills is the Edutainment convergence area. This sector provides an 
opportunity to create new products and services to a global standard. The global learning game 
and simulator market is characterised by extremely intensive competition, which means that 
the products and services must be focused with utmost care. The problem here is to direct a 
part of the production potential to training and education and not just to entertainment. This 
cannot be achieved without the involvement of high-level specialists in the various field of 
knowledge. Only people in business strategy and management have the knowledge and 
experience in developing pertinent simulations in this field. The same could be said of any 
domain of knowledge in Management or Engineering. 
7.2.11  Increasing accessibility through Internet of applications 
developed with software used to formalise knowledge and 
solve problems 
There is a deep relationship between software tools to formalise knowledge and learning. Tools 
used to formalise knowledge, reason on this knowledge and explain results of the reasoning 
have been developed for many disciplines. Some of them are very general and are used to 
develop knowledge-based applications supporting the professional tasks of many people. 
These applications are very important tools for transmitting knowledge. The most interesting 
ones combine several knowledge representation formalisms: quantitative models, rules, 
objects, multimedia objects etc. Strategies to make accessible the application developed by 
these tools through the internet are very important. This can be done by extending these tools 
with functions that facilitate the sharing of the applications developed with them through the 
internet. 
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ANNEX 1: Nuggets and Market Requirements 
The following tables present the nuggets and the respective critical capabilities and the market 
requirements as they have been applied in the four scenarios. 
The nuggets and critical capabilities form basis of the framework for comparing the current 
state of the art with the desired futures. The eTraining solutions described in each of the four 
scenarios were broken down into components that would enable the gap analysis between the 
future state and the current state assessment. The eTraining solutions are described on the 
level of the Nuggets and related Critical Capabilities, which fall within the categories (i.e. core 
sectors): 
q Enabling Infrastructure 
q Enabling Technologies 
q Methodological approaches (eLearning Applications: Authoring, delivery, management, 
etc.) 
 
Sectors
Nuggets
Critical Capabilities
eTraining Solution
Enabling
Infrastructure
Enabling
Technology
Services
Methodological
Approaches
 
Figure 20: The three component categories that describe the Critical Capabilities needed for 
the implementation of each of the four eTraining solutions described in the scenarios. 
 
The market requirements are addressed in the initial scenario building process. The detailed 
description of scenario building process and the gap analysis are included in the TIME2LEARN 
report:  Scenario Planning and Gap Analysis 
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METHODOLOGICAL APPROACHES (SIG1) 
Nuggets Critical Capabilities Scenario 1 
ARTHUR 
Scenario 2 
HIRVI 
Scenario 3 
MEN IN BLCK 
Scenario 4 
GATTACA 
Database of eLearning opportunities apply    
Expert database   apply  
Corporate repository   apply apply 
Capturing expertise  apply apply apply 
Rights management methods for creators, authors and publishers apply  apply  
Creation, Storage 
and delivery of 
personalized re-
usable, shareable 
content 
Dynamic management of content (content that is continuously assembled on demand)  apply apply apply 
Customized e-training apply  apply apply 
Easy customisable content   apply  
Knowledge gap analysis    apply apply 
Precision predictability to match user needs and learning requirments   apply apply 
Portable performance portfolios   apply apply 
Learner Personal Planning and achievement support  apply  apply 
Learner modelling, 
profiling and 
personalization 
Competency skills assessment -systems and processes   apply apply 
Collaborative knowledge building  apply apply  
eModeration method    apply 
Performance Tracking system apply apply  apply 
HRD system integrated learning system   apply apply 
Exploratory Learning   apply  
Simulation based Training apply  apply apply 
Drill and Practice apply apply apply apply 
Managing the 
Learning Process 
Self Directed Learning   apply  
Integration of knowledge management and learning system   apply apply 
Different possible channels for learning a topic  apply apply  
Mobile access and 
intercommunication 
to learning content 
Automatic system configuration according to user situations and communication 
infrastructure availability 
apply  apply  
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Expert trains the trainers   apply  
Just in time access to knowledge information   apply apply 
Learning and work 
Learning by doing capabilities apply apply apply apply 
 
ENABLING TECHNOLOGIES AND TOOLS (SIG2) 
Nuggets Critical Capabilities Scenario 1 
ARTHUR 
Scenario 2 
HIRVI 
Scenario 3 
MEN IN BLACK 
Scenario 4 
GATTACA 
Learning management tools  apply apply apply apply 
Learning content management tools apply apply apply apply 
Virtual Classroom   apply apply 
Virtual Learning 
Environments and 
Content 
Management 
Reuse of learning content (fragments) apply apply apply apply 
Collaborative authoring tools   apply  
Authoring tools apply apply apply apply 
On-the-fly authoring   apply  
Authoring Tools, 
Content Creation 
Language translation  apply apply  
Delivery tools apply apply apply apply 
Help desk apply    
Inteligent tutors apply   apply 
Distance Interactive 
Learning – Delivery 
Tools 
Assistive technologies   apply apply 
Collaboration 
Software 
Collaboration tools - Chat, Bulletin Boards  apply apply  
Learning 
Brokerage 
Platforms 
Learning brokerage tools apply  apply  
Knowledge 
Management Tools 
Knowledge management tools    apply apply 
Assessment Tools  Assessment tools  apply apply  apply 
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Real time assessment apply apply  apply 
Tracking and performance recording software apply apply  apply 
 
People-qualification profile mapping tools   apply  
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ENABLING INFRASTRUCTURE (SIG3) 
Nuggets Critical Capabilities Scenario 1 
ARTHUR 
Scenario 2 
HIRVI 
Scenario 3 
MEN IN BLACK 
Scenario 4 
GATTACA 
Standard knowledge representation framework used   apply apply 
Open standards for the development, storage, search and retrieval, exchange of 
reusable educational objects (RLO's) 
apply  apply  
Open standards supporting the use of a wide range of pedagogies in online 
learning 
apply    
Open standards to describe questions and tests  apply apply   
Open standards to describe data structures that are used to provide interoperability 
of Instructional Management systems with other Enterprise systems 
 apply apply apply 
Open standards to addresses the interoperability of Learner Information systems 
with other systems 
apply apply apply apply 
Common shared taxonomies apply  apply  
Open standards for communication protocols     
Common standards in use of technologies such as interfaces, objects, platforms apply apply  apply 
Standards, 
Specifications, 
Reference 
Models 
Dynamic user profile can foresee demand (comparison with other similar profiles)    apply 
Plug and play interoperable systems components apply apply apply apply 
Integration of eLearning systems with existing back-office system apply apply apply apply 
WEB-services apply apply apply apply 
Interfacing repositories (data storage) apply  apply  
Integration 
(APIs) 
Software development architecture     
Ubiquitous access to RLO's and/or their metadata   apply apply 
Easy (better) ways to find, select and retrieve information from huge amounts of data 
like available on the WWW 
 apply apply  
Secure transmission and storage of (personal) data apply apply apply apply 
Storage 
Dynamic content simulations   apply  
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 Skills and competency libraries   apply apply 
 
 
 
ENABLING INFRASTRUCTURE (SIG3) Continued 
Nuggets Critical Capabilities Scenario 1 
ARTHUR 
Scenario 2 
HIRVI 
Scenario 3 
MEN IN BLACK 
Scenario 4 
GATTACA 
General use of broadband communications   apply apply 
Connectivity between different Network Operation Systems (NOS)  apply apply apply 
Single Logon to different systems and networks apply apply apply apply 
Adequate connectivity anytime and anywhere when needed, both wired as wireless   apply apply 
Natural language queries   apply  
Intelligent Search Agent, Intelligent Agents   apply  
Anytime, anywhere access and Delivery capabilities   apply apply 
virtual reality technologies   apply  
Networks 
Augmented intelligence   apply  
Videoconferencing   apply apply 
Peer2Peer communication apply  apply apply 
Communi-
cation 
Privacy tools apply    
Diverse learning architecture can be supported and communicate apply apply apply apply Middleware 
Adequate protection of peoples privacy, both online as offline apply apply apply  
Devices suited for the task   apply apply 
voice recognition and control apply  apply apply 
Devices 
biometric feedback   apply apply 
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Market requirements (WP2) Scenario 1 
ARTHUR 
Scenario 2 
HIRVI 
Scenario 3 
MEN IN BLACK 
Scenario 4 
GATTACA 
1 Market transparency (e.g. 
Quality in content and 
Service) 
Utilization of brokerage service Utilization of existing off the shelf 
content 
Several suppliers of content. N/a 
2 Personalization and 
Customization 
Adapted off the shelf content Customized content to meet the 
needs of the company, 
personalized access. 
Personalized access to off the 
shelf content integrated with 
performance support 
Complex integration of various 
systems, intelligent tutor 
(Personal Learning Assistant), 
tailored content. 
3 Standardization (e.g. Ease 
of deployment) 
Standard system Standard system Standardized delivery and 
metadata enables effective use of 
content and services from various 
providers 
Effective integration (systems are 
based on common standards), 
exchange of content and 
interfaces btw the systems. 
4 Flexibility (e.g. availability 
of low cost wide 
bandwidth) 
Learning on demand Learning on demand Wideband wireless connectivity, 
learning and performance 
support integrated to the personal 
working portal 
O2XDA (device) 
5 Ability to track the the 
learning path (e.g. 
transferability of learning 
results) 
Certification of the results  Certified retailers, new employee 
training certification scheme 
Continuously updating 
competency maps 
Assessment tests and learner 
status mapping, personal 
learning map (tracking and 
recording of performance 
module) 
6 Cost management (e.g. 
ROI) 
N/a Training decreases the defects in 
production and number of 
accidents 
Transparency of the market 
enables advanced procurement 
of content. Client companies are 
willing to pay more for 
professionals with performance 
support 
Integration of performance 
tracking and CRM enables ROI 
info 
7 Tax and regulatory 
policies. 
N/a Tax reductions on training 
improving the quality of worklife 
Employees agree on competency 
mapping because it increases 
their labour market value. 
Strict privacy legislation unables 
simultaneous launching in all 
markets 
 
European Roadmap for Professional eTraining: ANNEX   TIME2LEARN IST-2001-38263 
TIME2LEARN Network Page 89 
ANNEX 2: Gap Analysis Results 
The initial results from Critical Capabilities assessment during the gap analysis are included in 
the TIME2LEARN report:  Scenario Planning and Gap Analysis 
The information was further developed into time-based diagrams that are included in the 
following. The time-line used consisted of the following sequences: 
q Today (year 2003) 
q Short-Term (years 2004 - 2006) 
q Mid-Term (years 2007 – 2009) 
q Long-Term (years 2010 and beyond) 
Those Critical Capabilities that were ranked as ‘Long-Term expected time to mature’ form the 
group of the top priority Critical Capabilities for Roadmapping. The Critical Capabilities that 
were evaluated to reach the required level of maturity during the time-periods: today, short-term 
or mid-term (years 2003 – 2009) are of major concern, since the required progress is likely to 
take place between today and the time of the desired future (2010). 
The initial Gap-Analysis work was done during the Gap-Analysis Workshop that was organized 
in Helsinki on September 3rd and 4th. The work was completed by several SIG1, 2, and 3 
experts during the following weeks. The Gap-Analysis results were validated during the 
TIME2LEARN Networking session at IST2003 event in Milan on October 4th. The results from 
the Gap-Analysis form basis for the recommendations for R&D priorities. 
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CRITICAL CAPABILITIES: METHODOLOGICAL APPROACHES
SCENARIO 1
Database of e-learning opportunities (2006)
Rights management methods for creators, authors and 
publishers (2008)
Customized e-training (2008)
Performance Tracking system (2003)
Simulation based Training(2003)
Automatic system configuration according to user 
situtations and communication infrastructure availability 
(2008)
Drill and Practice (2003)
Learning by doing capabilities (2006)
SCENARIO 2
Capturing expertise
Dynamic management of content (content that is 
continuesly assembled on demand) (2006)
Learner Personal Planning and achievement support
Performance Tracking system Collaborative knowledge building (>2008)
Drill and Practice
Different possible channels for learning a topic (2008)
Learning by doing capabilities (2006)
SCENARIO 3
Expert database Capturing expertise (2013)
Rights management methods for creators, authors and 
publishers Corporate repository (2008)
Dynamic management of content (content that is 
continuesly assembled on demand) (2013)
Customized e-training (2013)
Easy customisable content (>2013)
Knowledge gap analysis (2010)
Competency skills assessment systems and processes
Precision predictability to match user needs and 
learning requirments (2010)
Portable performance portfolios (2013)
HRD system integrated learning system Collaborative knowledge building (>2010)
Exploratory Learning (>2010)
Self Directed Learning (2008) Simulation based Training (>2010)
Different possible channels for learning a topic (2008)
Integration of knowledge management and learning 
system (2005)
Automatic system configuration according to user 
situtations and communication infrastructure availability 
(2006)
Expert trains the trainers (<2006)
Just in time access to knowledge information (<2006) Learning by doing capabilities (2008)
SCENARIO 4
Corporate repository (2005) Capturing expertise (>2010)
Dynamic management of content (content that is 
continuesly assembled on demand) (2013)
Customized e-training (2013)
Knowledge gap analysis (2010)
Learner Personal Planning and achievement support 
(2003)
Precision predictability to match user needs and 
learning requirments (2010)
Portable performance portfolios (2013)
Competency skills assessment -systems and 
processes (>2010)
eModeration method (2003)
Performance Tracking system (2003) Simulation based Training (>2010)
HRD system integrated learning system (2003)
Drill and Practice (2003)
Integration of knowledge management and learning 
system (2005)
Just in time access to knowledge information (2006)
Learning by doing capabilities (2006)
2003            - -       2004       -       2005       -       2006       - -      2007      -      2008      -      2009      -       -       2010 and beyond
Now Short Term Mid Term Long Term
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CRITICAL CAPABILITIES: ENABLING TECHNOLOGIES AND TOOLS
SCENARIO 1
Learning management tools (2003)
Learning content management tools (2003)
Authoring tools (2003) Reuse of learning content (fragments) (2006)
Delivery tools (2003)
Help desk (2003) Inteligent tutors (>2010)
Learning brokerage tools (2006)
Real time assessment (2003) Assessment tools (2006)
performance tracking and recording software (2003)
SCENARIO 2
Learning management tools
Learning content management tools Reuse of learning content (fragments) (2006)
Authoring tools Language translation (2013)
Delivery tools
Collaboration tools -Chat, Bulletin Boards
Assessment tools
Real time assessment
SCENARIO 3
Learning management tools Virtual Classroom (2008)
Learning content management tools Reuse of learning content (fragments) (2007-2008)
Collaborative authoring tools (2008)
Authoring tools (2008)
On-the-fly authoring (2008) Language translation (>2010)
Assistive technologies (2008) Delivery tools (2010)
Collaboration tools - Chat, Bulletin Boards (2008)
Learning brokerage tools (2006)
Knowledge management tools (2006)
People-qualification profile mapping tools
SCENARIO 4
Learning content management tools (2003) Learning management tools (2006)
Virtual Classroom (2003) Reuse of learning content (fragments) (2006)
Authoring tools (2006-2008)
Delivery tools (2006) Inteligent tutors (2006-2008)
Assistive technologies (2005-2008)
Collaboration tools - Chat, Bulletin Boards (2003)
Knowledge management tools (2006)
Tracking and performance recording software (2003) Assessment tools (2005)) Real time assessment (2010)
2003            - -       2004       -       2005       -       2006       - -      2007      -      2008      -      2009      -       -       2010 and beyond
Now Short Term Mid Term Long Term
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